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Abstract
Mainstream development thinking suggests that increasing agricultural production will increase
wealth and lead to improved diets. However, this perspective does not account for the
complexities of food access, gender, and household dynamics. In Burkina Faso, development
initiatives focus on increasing agricultural yield to alleviate hunger, but relatively wealthy areas
are still experiencing widespread food insecurity. Wild plants play a key role in rural diets and
serve as a nutritional safety net. This research investigates the use of wild plants for nutrition
among women rice farmers and their households in Southwestern Burkina Faso. I examine the
connections between native plant consumption, wealth, and dietary diversity by exploring three
questions. First, is there a relationship between wild and semi-wild plant consumption and
wealth, and - if so- how can this relationship be explained? Second, is there a relationship
between wild and semi-wild plant consumption and dietary diversity and - if so- how can this
relationship be explained? Third, how does seasonality impact the consumption of wild and
semi-wild plants for nutrition? I use data collected through semi-structured interviews with 131
women over the 2016-2020 period. The sample covers women rice farmers from five villages in
southwestern Burkina Faso near the city of Bobo Dioulasso. The participants are involved in a
larger study that assesses the impacts of a rice commercialization initiative in their villages.
Ultimately, I find that wild foods are important for dietary diversity, especially for poor
households, and I argue that governments and commercialization projects should prioritize wild
foods in rural diets.
Key Words: Nutrition, dietary diversity, foraging, wild, food environment, rural
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Chapter 1: Introduction
Since the emergence of agriculture, land-use changes have resulted in the conversion of
wild areas to cultivated areas, making it appear in many places that the two cannot continue to
thrive together. However, these systems have always occurred simultaneously, and both are
important for nutrition and biodiversity (Moseley & Morgan, 2018). In the global North, the
collection and consumption of wild plants has largely been phased out as cultivated foods from
around the world have become increasingly accessible. In many other regions of the world,
including parts of Africa, foraging still makes major contributions to nutrition in subsistence and
mixed farming societies. In these areas, malnutrition and food insecurity are critical issues, but
wild foods provide households with necessary nutrients all year.
In 2020, 1 in 9 people globally were undernourished, and 1 in 3 people were overweight
or obese (Global Nutrition Report, 2020). Within countries, access to food is deeply connected to
social, economic, and political structures. As a response to food insecurity and malnutrition in
the global South, governments and international development organizations have attempted to
spread capitalist market access throughout parts of the world that have historically been left out.
Resource-intensive agriculture has been used as a strategy to address malnutrition by increasing
cash and grain crop yields. This commercial agriculture economy has been prioritized over
subsistence farming and has marginalized foraging as a strategy to supplement diets. Global
efforts to increase yields and commercialization began with the Green Revolution in Asia and
Latin America and have recently spread to Africa in the 2000s with the New Green Revolution
for Africa (GR4A). These projects operate under the assumption that the use of improved seeds
and enhanced farming techniques can aid food insecurity by increasing income from higher
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yields (AGRA, 2015; Moseley, 2017; Alliance, 2013). With the shift to input-intensive
agriculture and a focus on yield, the global trend is that as countries become wealthier and more
urbanized, lifestyles shift, nutrition declines, and the prevalence of noncommunicable diseases
increases. This shift is known as the nutrition transition (Popkin, 2006; Popkin, 1993). Together,
these processes have resulted in a decrease in agrobiodiversity and the undervaluing of the use of
wild resources for nutrition.
One country that has been impacted by the GR4A is Burkina Faso, where a rice
commercialization project is underway in multiple villages. On the national level, although
agriculture employs about 80 percent of the population, issues of food access remain. In 2017,
the prevalence of stunting among children under 5 years was 21%. Malnutrition is often an
intergenerational burden, creating lasting impacts on economic productivity and development
throughout the country (Burkina, 2018). In this context of malnutrition and food insecurity, wild
plants play an important role in rural diets. They provide necessary micronutrients and are
widely available both for personal collection and purchase at markets. However, there is limited
literature about the impacts of this project on rural livelihoods, nutrition, and food access.
This honors thesis analyzes certain aspects of data collected during four years of research
in Southwestern Burkina Faso by a research team (Gengenbach et al. 2018; Moseley &
Ouedraogo 2021). In this paper, I investigate the nutritional status of women farmers and the role
of wild foods in their diets. I draw from interviews with 131 women that were collected by
Professor Bill Moseley’s research team designed to understand the impacts of the rice
commercialization project on rural women. My thesis is focused on answering three research
questions:
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1.

Is there a relationship between wild and semi-wild plant consumption and wealth and - if
so- how can this relationship be explained?

2. Is there a relationship between wild and semi-wild plant consumption and dietary
diversity and - if so- how can this relationship be explained?
3.

How does seasonality impact the consumption of wild and semi-wild plants for
nutrition?
To answer these questions, I first contextualize the project within the existing literature

on foraging, rural nutrition, and gender dynamics in Chapter 2. Next, I provide background
information about agriculture in Burkina Faso and the study area. Following the description of
my research methods in Chapter 4, I present the results in Chapters 5, 6, and 7 according to each
of the three research questions. In discussing these results, I use the frameworks of feminist
political ecology and the political ecology of health. These frameworks together allow me to
situate my findings according to the existing conditions, including how gender impacts access to
resources, and the conditions that influence health. Ultimately, I find that wild and semi-wild
foods are important for increasing dietary diversity scores and are most important for poorer
households. I also find that households consume a higher diversity of wild and semi-wild plants
during the rainy season before the harvest, and that wild foods contribute more to overall dietary
diversity during this season. In the end, I argue that wild and semi-wild foods should be
prioritized in agricultural extension projects and that their importance in rural diets should not be
overlooked.
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Chapter 2: Context in the Literature
The importance of wild and semi-wild plants is debated among scholars. Foraging is
critical for rural nutrition and contributes to large portions of the diet. The literature reflects
support for foraging but notes that mainstream agriculture and the cash crop economy is often
favored over foraging in development communities. Input-intensive strategies such as those
occurring with the Burkina rice commercialization project do not recognize foraging as a
valuable way to get food. Often, commercialization projects will result in the removal of trees in
traditional agroforestry systems. Conversely, some scholars favor traditional diets and farming
practices as well as approaching hunger through food access. Lastly, gender influences the way
people interact with the environment. Male-female dynamics influence access to agricultural
inputs and income, and dynamics between women impact the household environment. All of
these factors contribute to food access and nutrition and impact both dietary diversity and the
incorporation of wild and semi-wild foods in the diet.

Foraging
Foraging is critical for nutrition in rural subsistence farming communities in Burkina
Faso. The distinction between wild, domesticated, and cultivated foods is not always clear
because of the continuum of plant domestication (Bharucha & Pretty, 2010; Grivetti & Ogle,
2000). Communities will often take care of, or even cultivate, indigenous plants and trees,
making them part of the agricultural system. Additionally, cultivation stemmed from gathering,
and some “wild” species are in a process of domestication, making them “semi-wild” (Bharucha
& Pretty, 2010). For this reason, I focus on plants indigenous to Burkina Faso, whether or not
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they are occurring in the wild, tended in the wild, or planted and taken care of by humans.
Foraging in forested areas is also an important contributor to nutrition. While cultivation
stemmed from gathering, foraging remains an extremely important food source in rural
communities. Many traditional hunter-gatherers now participate in agriculture, and this
participation does not mean they cannot be considered hunter-gatherers (Bharucha & Pretty,
2010). Overall, foraging happens in many forms and foraged plants are extremely diverse.
In West Africa, there is conflict in land use between indigenous and introduced species.
Historically, projects for tree conservation and reforestation have focused on introduced species
such as eucalyptus, leaving indigenous trees out of the conversation (Lykke, et al., 2002).
However, the decline of wild plants due to clearing for agriculture has encouraged researchers to
question current conservation practices and explore the importance of wild foods for nutrition
and income generation. Some of the most important wild and semi-wild tree materials for
nutrition in Burkina Faso are the seeds of Parkia biglobosa, leaves of Adansonia digitata and
fruits of Vitellaria paradoxa (Lykke, et al 2002). Some scholars (Ræbild, et al., 2011) argue for
projects that work toward domestication of indigenous trees to encourage continued
conservation, but others (Kengni et al., 2004) suggest this might reduce access to indigenous
plants for the poorest people who rely on them most for nutrition.
Foraged foods are widespread in rural diets and supplement cultivated foods. They
provide necessary nutrients and tend to be more adapted than cultivated crops to harsh
environmental conditions such as drought and flood (Vinceti, et al., 2013). A study in Burkina
Faso suggests that wild and semi-wild plants contribute to diets during all seasons, but they are
especially useful during the hungry season (Lykke, Mertz, & Ganaba, 2002). In Burkina Faso,
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this is from June through August, which are the months before the harvest when food stores from
the previous harvest are running low (FEWS, 2010). In addition to being available throughout
the year, wild and semi-wild plants are known to be more resistant to drought than introduced
species and cash crops. This enhances their dependability for rural households when agricultural
yields suffer (Harris & Mohammed, 2003; Lykke et al, 2002).
Some wild plants can also be dried or fermented and remain safe to eat throughout the
year. One such plant is Adansonia digitata, the African baobab tree, which many researchers
focus on due to its nutritional benefits. The leaves, seeds, and fruit pulp are all edible. The fruit
pulp is rich in vitamin C, calcium, potassium, dietary fiber, and the leaves are commonly dried
and used as a sauce ingredient (Muthai, et al., 2017). This makes it a very versatile tree that
people can depend on for multiple uses. In addition to being available throughout the year, wild
and semi-wild plants are known to be more resistant to drought than introduced species and cash
crops. This enhances their dependability for rural households when agricultural yields suffer.
Overall, research suggests that foraged foods can help increase dietary diversity and improve
food security (Harris & Mohammed, 2003; Lykke et al, 2002).
One of the main discussions in the literature is whether foraging and agricultural systems
can coexist. Harris and Mohammed (2003) frame foraging as a coping mechanism for when
agriculture fails, arguing that foraging is important during the rainy season before the harvest.
However, wild foods may not be able to sustain people throughout the year if there were a
longer-term drought that destroyed all crop yields. They suggest land-use changes leading to
more agricultural land may result in traditionally wild plants becoming semi-wild through
planting, protection, and management.
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Conversely, others (Lykke et al., 2002; Grivetti & Ogle, 2000) focus on agricultural
intensification and the reliance on cash crops as the cause for decreased foraging and a loss of
traditional knowledge about foraging. They argue that the cash crop economy leads to more
vulnerability to drought, and intense monocropping puts wild plants at risk. Instead, farming
communities should focus on intercropping to diversify available food. Unless wild plants are
considered part of the food system, agricultural intensification will lead to diminishing nutrition
in diets. While lowland areas for rice production in Burkina Faso are not being converted from
agroforestry1, nor are these fields major sources of wild foods, vegetation still must be removed
to create space for rice (Morgan, 2018). Clearing areas for rice cultivation has unknown impacts
on what may have been foraged in these areas prior to cultivation.
In addition, access to foraged foods is threatened by environmental shifts and
commercialization of traditionally foraged foods. One indigenous tree in Burkina Faso that is
under pressure is Vitellaria paradoxa (shea tree). Burkina Faso is the largest shea exporter in the
world, and shea butter is commonly used within the country as a cooking oil. The tree grows in
parkland agroforestry systems and is rarely deliberately planted. Instead, people manage the
trees, and in many places, it is taboo or even illegal to cut them down (Rousseau, Gautier, &
Wardell, 2015). With the exploding international shea market over the last 20 years, some
researchers are concerned about the pressure on shea trees and the availability of shea products
for local populations (Rousseau, 2016). Overall, changing land-use patterns are shifting habitats
for wild and semi-wild plants that are traditionally foraged for by rural communities.

1

Deliberate integration of trees and shrubs into agricultural systems among crops and/or animals. Creates diversity
and has environmental and economic benefits (FAO, 2015)
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Improving Rural Nutrition
Rural nutrition has been a focus in development projects for many years, but these
projects have historically fallen short in reaching the poorest members of communities to create
long-term change. There are two main perspectives on how to approach the question of rural
nutrition and food insecurity in the global South. The mainstream, neo-Malthusian perspective is
held by proponents of industrial agriculture. This side favored the first Green Revolution and is
now in support of the New Green Revolution for Africa. The second perspective focuses on
maintaining traditional farming practices and approaches hunger and food insecurity through
food access.
The Green Revolution occurred in the 1950s through the 1970s primarily in South Asia
and Latin America. The US-backed project brought industrial agriculture to the tropics to
improve production and nutrition. By boosting crop production with improved seeds, inorganic
fertilizers, and pesticides, the project was also designed to decrease social unrest by fixing food
insecurity and food prices (Moseley, 2017). A less advertised side of the Green Revolution is its
use as a way to combat the red revolution of communism and fear of its spread. Therefore, by
encouraging market integration for smallholder farmers, one of the goals of the Green
Revolution was to prevent communist expansion (Moseley, 2017).
The main crops involved in the Green Revolution were wheat and flooded rice varieties.
During the course of the project, agricultural yields doubled in parts of Asia, and the Green
Revolution was deemed a success. However, social costs were often overlooked, such as
exacerbated wealth differences among communities. Many poor farmers became reliant on rich
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farmers for employment after failing to be able to keep up with production. In addition, some
farmers were unable to buy the inputs necessary to be involved in the project. Ecological costs of
the Green Revolution were also ignored by supporters, such as increased pesticide resistance and
fertilizer-ridden runoff, as well as the damage to rivers from the dams that were built for
irrigation (Kerr, 2012; Moseley, 2017).
Because wheat and flooded rice varieties were the crops chosen for the first Green
Revolution, the project did not have major impacts in sub Saharan Africa. There were a few
instances of Green Revolution projects in the Gambia, Zimbabwe, and South Africa, but they
were not nearly as impactful in terms of increased yields as in Asia and Latin America.
Nevertheless, these projects still caused social and economic disparities. In the Gambia, flooded
rice projects in lowland swamps disrupted intra household labor allocation and land-use rights
(Carney & Watts, 1990). Overall, the international development community praised the first
Green Revolution for its successes in increasing yield, and this led to the New Green Revolution
for Africa.
The Alliance for a Green Revolution for Africa (AGRA) was started by the Rockefeller
Foundation and the Bill and Melinda Gates Foundation in 2006 and became much more
influential after the 2007/2008 Global Food Crisis. AGRA operates under the larger GR4A
framework. In response to increasing food prices and lack of food access throughout Africa,
AGRA is designed to increase agricultural production and lessen the burden of hunger by
promulgating the use of improved seeds, inputs, and farming techniques for smallholder farmers.
The idea is that improved farming practices and seeds results in higher yields, thereby increasing
revenue for farmers. Farmers will theoretically purchase nutritional food with their excess
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revenue which will result in the alleviation of food insecurity (AGRA, 2015; Moseley, 2017;
Alliance, 2013). Cotton is a major cash crop in the Hauts-Bassins, or Upper Basin, region of
Southwestern Burkina Faso, and it has been involved in projects under the New Green
Revolution for Africa framework. However, some scholars (Lourme-Ruiz & Martin-Prével,
2021) have found that in Burkina Faso, income from cotton sales in these commercialization
projects have not been used to buy diverse foods for household consumption. This is known as
the Hauts-Bassins paradox, because despite high incomes from cotton production, issues of food
insecurity and inadequate nutrition remain (Moseley & Ouedraogo, 2021).
Some scholars have expressed concerns with the mainstream perspective of increasing
yield to improve nutrition. First, some point out the failure of stakeholders to recognize and take
into account the implications that improved seed projects can have on gender relations and
access to resources (Moorsom, et al., 2020). Second, AGRA marginalizes foraging. By only
focusing on increasing agricultural productivity of introduced crops, AGRA centers staple grains
in the food environment, sidelining subsistence agriculture and collecting wild plants for
individual consumption. Mainstream development and agricultural perspectives have long
deemed foraging as unimportant or an outdated practice. However, it is an important mechanism
for supplementing rural farmers’ nutrition and diversifying the diet (Lourme-Ruiz &
Martin-Prével, 2021; Moseley & Morgan, 2018; Morgan & Moseley, 2020).
The second perspective on improving rural nutrition recognizes traditional farming
practices and approaches hunger through food access. Amartya Sen is known for his criticism of
mainstream development thinking. His theory states that entitlements are people’s legal way to
access food, by growing food themselves, purchasing at a market, or exchanging between family
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and neighbors (Sen, 1983). Sen challenges the supply-side strategy to address hunger by arguing
that most famines have been caused by entitlement failure due to low incomes, not because of
production failures.
Scholars who agree with this second perspective advocate for maintaining traditional
food collection and keeping secondary crops in agricultural systems to diversify the diet, instead
of replacing them completely with cash crops. Some recommend that projects for rural nutrition
focus on locally preferred foods as opposed to introducing more new species, arguing that
decreasing reliance on introduced crops that are not adapted to local conditions will make
populations less vulnerable (Lykke et al., 2002). Others (Bharucha & Pretty, 2010; Smith &
Eyzaguirre, 2007) also support the inclusion of indigenous and traditional leafy vegetables in
global nutrition initiatives, arguing that they increase dietary diversity, retain biodiversity,
generate income, and protect traditions. Lastly, it is concerning that so much of the world’s
caloric intake comes from just a few crops: wheat, maize, and rice. Staple crops have been the
focus in development projects and are relatively high in calories, making them suitable for
increasing overall energy intake. However, their nutrient quality is relatively low, so they do not
improve the micronutrient deficiencies commonly occurring in rural communities (Global
Nutrition Report, 2020; Vinceti, et al., 2013). By diversifying the diet using wild and semi-wild
plants that are already adapted to local conditions, people will have increased dietary diversity
and more predictable access to food.
The literature on agrobiodiversity is also connected to that of improving rural nutrition,
and some argue that increasing crop diversity can also lead to improved dietary diversity
(Lourme-Ruiz & Martin-Prével, 2021). In Burkina Faso, these scholars found a positive
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correlation between Women’s Dietary Diversity and agroforestry tree species on family plots.
These traditional semi-wild agroforestry species are important for soil fertility and fighting pests.
Therefore, they increase crop yield, reduce the need for chemical inputs, and provide additional
nutritious food. These findings support the argument that a diverse farming system is more
beneficial for nutrition and food security than a focus on cash crops at the expense of food crops
(Global Nutrition Report, 2020; Vinceti, et al., 2013). Trees in these traditional systems also
provide important micronutrients that are often lacking in rural diets, such as vitamin A. Overall,
forests, and trees in agroforestry systems, contribute to sustainable diets and manage soil fertility.
Another important factor in improving rural nutrition is the nutrition transition. It is
represented by an increase in processed foods, fatty foods, and sweeteners in the diet which
occurs as countries become more developed and urbanized (Popkin, 1994; 2006). The diet shifts
result in an increase in noncommunicable diseases such as obesity, diabetes, and heart disease
which add to the existing burden of infectious disease (Kidanemariam, 2011; Bosu, 2015).This
nutrition transition happens concurrently with urbanization, as people gain access to fast foods in
cities and tend to have less time to prepare foods. Physical activity also decreases as people
move to urban areas and their everyday tasks become more convenient.
Barry Popkin describes the different stages of the nutrition transition in five “patterns”
(1993; 2006). The first is collecting food in a hunter-gatherer population. Second is famine,
which happens when the diet becomes much less varied than in pattern one. In pattern three,
famine declines, fruits and vegetables enter the diet, urbanization begins, and agricultural inputs
increase. Pattern four is a shift to declining nutrition and an increase in degenerative disease as
people consume more animal fats and refined carbohydrates. Lastly, in pattern five, behavioral
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changes occur to improve health as a response to pattern four. Life expectancy reaches 70-80
years, and preventative health is introduced. In outlining these patterns, Popkin (1993)
recognizes that different countries follow varying paths in the nutrition transition. In addition,
different patterns may be occurring simultaneously within subpopulations in any country.
Today, the prevailing responses to pattern four in the nutrition transition mainly focus on
changing individual decision-making and dietary choices as well as curing health problems after
they arise, as opposed to mitigating the lifestyle changes that lead to drastic changes in the diet
(Guthman, 2011). Some (Kandala & Stranges, 2014) also note that scholars in sub-Saharan
Africa have mainly studied under-nutrition and have failed to examine the increase in
overnutrition. Kidanemariam (2011) suggests an approach that addresses the structural causes of
disease and the systems that lead to social and economic inequality in order to prevent the onset
of noncommunicable diseases. Using a political ecology framework, we can view the
connections between health, the environment, agriculture, and politics.
West Africa has progressed more slowly in the nutrition transition than Southern and
North Africa. At the national level, most countries in West Africa are in the early stages of the
nutrition transition. Cape Verde and parts of Ghana are in pattern four, and Gambia and Senegal
are in moving from pattern three to four. The transition can be measured by dietary composition,
or the percent of daily calories coming from carbohydrates, fat, and protein. Overall, per capita
energy supply has increased, but the dietary composition has remained steady on the national
level. In West Africa, about 20% of daily calories come from fat, which is about two-thirds the
amount of North America and Europe (Bosu, 2015). The literature suggests that foraged foods
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are viewed as lower-status foods in many African contexts and are replaced with other foods
when economic resources allow (Lykke, et al 2002; Kengni, et al 2004).
While Burkina Faso may still be in the early stages of the nutrition transition at the
country level, there is still evidence of changes in urban areas. In Ouagadougou, the capital of
Burkina Faso, one third of people aged 45-54 are overweight or obese (Bosu, 2015). Another
study in Bobo Dioulasso showed that overweight and obesity was more common among
wealthier people (Zeba et al., 2017). This matches the trend in the nutrition transition that
increased weight tends to occur in higher income groups first. However, the pattern is more
apparent at the city level in Ouagadougou and even in Bobo Dioulasso, suggesting that
urbanization is resulting in some changes in lifestyle and health outcomes.

Gender Power Dynamics
Gender is connected to nutrition, foraging, agriculture, and income in Burkina Faso.
Gendered divisions of labor influence primary roles in the household and income-generating
activities. In addition, dynamics between women in polygynous households can have
implications for nutrition and agriculture especially in situations of co-wife competition.
Women in Burkina Faso are primarily in charge of foraging and providing ingredients for
nutrient-dense sauces that are typically eaten during meals with staple grains. As a result, they
tend to have significant control over their household’s diet. However, since they spend more of
their time collecting ingredients for the household, they have fewer opportunities to earn income
(Morgan, 2018). Women household members have been found to work more hours per day than
men, but foraging is an informal activity that is often unrecognized by figures summarizing
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economic activity (Akresh, et al., 2016). Women do participate considerably in formal
agriculture as well; they traditionally farm food crops while men farm cash crops (Peterman et.
al., 2010). Overall, there are disparities between the hours women work compared to men and
their opportunities to earn income.
Mainstream development perspectives portray women as less productive in agriculture
than their male counterparts (Dauphin, 2013; Udry, 1996; Quisumbing, 1996). However, it is not
fair to say that women produce less than men because they are inferior farmers. Instead, there are
many structural barriers women face that prevent them from being as productive. In many
Sub-Saharan African contexts, women have less access to agricultural inputs and labor, and in
Burkina Faso, men cultivate plots that are up to 10 times larger than women’s plots (Dauphin,
2013). Men typically have better access to machinery such as plows, giving them an advantage
for producing higher yields (Peterman et. al., 2010). Quisumbing (1996) argues that studies have
often overestimated the gendered productivity gap by comparing male and female agricultural
outputs without controlling for other social and economic factors such as access to education and
physical assets. She hypothesizes that if education and access to inputs were even, the difference
in productivity between men and women would not be as significant. Other scholars have also
found that yield difference can be attributed to men having more access to fertilizer and labor on
their fields (Udry, 1996).
Land tenure in Burkina Faso is a complex system, and for most ethnic groups, women
work on fields that are controlled by their husbands. They do not technically hold permanent
rights to land; however, women often have small plots separate from their husband’s and have
some rights over the land. Women’s access to land varies greatly throughout the country across
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ethnic groups. The growing cash crop economy in Burkina Faso has led to an increased demand
for women’s labor (Kevane & Gray, 1999). Government and non-governmental market
integration projects have also influenced women’s rights to land (Carney & Watts, 1990).
In addition to male-female dynamics, there are also important relationships between
women. In many West African countries, over 40% of women are in polygynous marriages,
meaning they share a husband with at least one other co-wife (Barr, et al 2019). Polygamy is a
more general term meaning a marriage with multiple spouses. Of countries in Sub-Saharan
Africa, Burkina Faso has the largest percentage of the population engaged in such relationships.
36% of the population lives in polygamous households, and 29% of married men have more than
one wife (Pew Research Center, 2019; Dauphin, 2013). Marriages in West Africa are often
arranged, with the woman’s father having the most power in deciding whether his daughter will
marry. In addition, bigamy is the most widespread form of polygyny in West Africa, and
Muslims allow up to four wives (Dauphin, 2013). Some scholars (mostly economists and
anthropologists) have researched the unique household dynamics caused by polygyny, such as
the relationships between co-wives (Barr, et al., 2019; Jankowiak, et al., 2005; Reynoso, 2019;
Akresh et al., 2016). However, this literature is relatively sparse, and there is significant variation
across cultures.
There is mixed evidence of the impact of polygyny on agricultural productivity. In her
research in Nigeria, Reynoso (2019) explores the hierarchy of wife status occurring in
polygamous households. She finds that wife status is highly unequal, but polygamy itself creates
equilibrium in the community between households. Research in Burkina Faso suggests that
polygynous households are more agriculturally productive than monogamous households
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because of co-wife cooperation (Akresh, et al., 2016). However, Dauphin finds that productivity
differences between monogamous and polygamous households are ultimately culturally specific,
and there is mixed evidence of the impacts of polygyny on household efficiency (Dauphin,
2013). Overall, this body of research shows that it is difficult to separate the impacts of polygyny
from other household gender dynamics on agricultural productivity.
High levels of inequality between wives have been reported, specifically that the first
wife has the most power (Akresh, et al., 2016). This is a common theme in the literature about
polygyny; scholars often focus on the intense jealousy and conflicts between co-wives
(Al-Krenawi & Graham, 2006; Hadhavan, 2002). Based on research in Mali, Madhavan suggests
that creating rotations among the wives for cooking duties and when each wife will sleep with
their husband may help to mitigate this jealousy (Madhavan, 2002). This practice of rotating
cooking duties is also practiced in Burkina Faso, and co-wives often live and eat in separate
dwellings with only their own children.
First (senior) wives also tend to have higher productivity than junior wives and tend to
receive a higher share of household income (Matz, 2016). Previous research on co-wife
relationships has focused on the higher bargaining power of senior wives. Matz introduces the
concept of productivity and argues that more productive women have a higher likelihood of
becoming first wives (Matz, 2016). Dauphin also notes the possibility that polygamous men
choose to marry women who are known to be agriculturally productive (Dauphin, 2013).
Polygamy also has implications for health. Within a household, there may be various
levels of vulnerability to food insecurity. Nanama and Frongillo (2012) investigated this
phenomenon in Northern Burkina Faso, where the Mossi ethnic group are the majority. The
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Mossi ethnic group is male-dominated, and polygamy is common. Women in polygamous
households were more food insecure than those in monogamous households. Additionally, in
polygamous households, women who ranked third or more were more vulnerable to becoming
food insecure than women ranked second or first. The children of these worse-ranked women
also had increased vulnerability to food insecurity. These findings are consistent with other
studies showing that first wives have more bargaining power than other wives and shows the
unique health outcomes associated with polygyny for women and children.
Overall, gender is powerful in the social and cultural structures of Burkina Faso. It is tied
to roles in the community and household and impacts access to resources. Women work many
hours but often participate in informal activities that do not count as official contribution to
income. They are also involved in agriculture but have unequal access to inputs such as fertilizer
and labor.

Chapter 3: Background
Burkina Faso is a landlocked country in the Sahel region of West Africa. 80% of the
population is engaged in subsistence farming. Cotton is the major cash crop for exportation, but
gold is also important. Agriculture in Burkina Faso relies on the highly irregular rainfall patterns,
making people vulnerable to food insecurity. Data for this research were collected in five villages
in Southwestern Burkina Faso, surrounding the city of Bobo-Dioulasso. Three of them have rice
improvement projects: Medina Koura, Saki, and Yeguere. The other two, Siniena and Seguere,
do not have the rice project, but rice cultivation is still widespread (See map). Rice production
occurs in the bas-fonds, small lowland areas that hold more moisture throughout the dry season.
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These allow farmers to grow cash crops for longer seasons and are well suited for rain-fed rice
cultivation. In addition, agroforestry is a traditional method of farming in this area.

Figure 1: Semi-wild trees in an agroforestry system (left) and women farmers planting
(right). Photos by William G. Moseley.
In Southwestern Burkina Faso, the growing season begins between May and July, and the
harvest takes place from October to December. The rainy season occurs from the beginning of
May through the end of October, with the heaviest rains in August. In the middle of the rainy
season is the hungry season, from June through August (FEWS, 2010). In this period, people are
awaiting the harvest and food stores tend to be running low. The poorest households can live off
of their harvest for about five months out of the year, while for wealthier households, it is closer
to the full year. Maize, millet, rice, and sorghum are the main crops consumed in the Southwest,
and peanuts and cowpeas are also important. In addition, forest products and wild foods make up
a significant source of income especially for the poorest people in this region throughout the
year.
The Mossi ethnic group makes up about half of Burkina Faso’s population, and it is
primarily Muslim. Polygyny is common among Mossi Muslims, and this ethnic group tends to be
more patriarchal than others. The second most common ethnic group is the Fulani which is
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around 8% of the population, and there are several other ethnic groups throughout the country
(Burkina Faso, 2021). There are many Dioula speaking ethnic groups in the Southwestern part of
Burkina Faso. The name of the region’s major city, Bobo-Dioulasso, means “house of the Bobo
and Dioula.” The majority of women from the northern villages, Medina Koura and Seguere, are
from the Mossi ethnic group. Most women from the village of Siniena are from the Gouen ethnic
group, whereas the villages of Saki and Yeguere are more heterogeneous, including Dioula,
Mossi, Toussian, Bobo, and others.

Figure 2: Map of study area showing the five study villages, their project involvement, and
the research base (Pessereau, 2021)
Chapter 4: Methods

Data Collection
The research team conducted semi-structured interviews over four years from 2016 to
2020. The research team is composed of Professor Bill Moseley, former Macalester students
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Millie Varley, Julia Morgan, and Eliza Pessereau, and Burkinabe research assistants Eveline
Héma, Yacouba Zi, Salimata Traore and Bureima Kalaga. The goal of the broader research
project is to assess the impacts of an AGRA project on women farmers. Three of the study
villages have rice improvement projects, and the other two do not. Dietary data collected through
the surveys revealed the importance of foraging, leading to this research specifically on wild and
semi-wild plants.
At the beginning of the project in 2016, the research team conducted baseline interviews
with participants to gather basic information. They recorded the women’s age, number, gender,
and age of other members of their household, size and type of agricultural plots, and general
belongings such as livestock, vehicles, and house materials to determine the total monetary value
of their property. From this total value of assets, wealth categories were created using natural
breaks in the data. Participants were split into poor, average, and wealthy categories. Poor
households had assets of less than 1 million CFA West African francs (CFA), which is just under
2,000 US dollars. Average wealth households had assets of 1-3 million CFA, and wealthy
households had over 3 million CFA (Table 1).
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Wealth Level
Low

Medium

High

Total

Yeguere

23

16

3

42

Medina Koura

8

16

8

32

Siniena

11

8

5

24

Saki

6

8

4

18

Seguere

5

9

1

15

Total

53

57

21

131

Table 1: Number of participants in each wealth group within each study village. Source:
Survey data
A total of 174 women were initially involved in the surveys, and 131 of them can be
found across all rounds of data collection. Data was collected through semi-structured interviews
with women rice farmers. Women were chosen as interviewees to focus on the impacts of the
Burkina rice commercialization project on women rice farmers. Interviewers recorded whether
the participants were part of the Burkina rice commercialization initiative and whether they live
in a village with the project. 37 percent of the 131 women who were surveyed during all rounds
of data collection were involved in the rice commercialization project, and 70 percent lived in a
village where the project was being conducted. Participants also discussed their agricultural
productivity and household dynamics such as how cooking duties were organized within the
household.
The two main measures of nutrition recorded in the surveys are dietary diversity and food
insecurity, but for this research, I focus on dietary diversity. The Food and Agriculture
Organization’s measure of Household Dietary Diversity Score (HDDS) is the number of different
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food groups consumed over a specific period of time2. There are 16 groups of food included in
the HDDS, such as dark green leafy vegetables, oils and fats, and vitamin A rich fruits. Dietary
diversity is used as an index for food access and is a proxy for the economic ability of a
household to incorporate a variety of foods into the diet. There is evidence that increased dietary
diversity coincides with higher socioeconomic status and food security (Kennedy, et al 2011).
Interviewees reported all foods and ingredients eaten by the household in the past 24 hours, and
the listed foods were categorized to determine HDDS. The interviewer also asked the women if
they ate anything different from the rest of their household. This information along with the
general household food recall is used to determine minimum dietary diversity for women
(MDD-W). With nine food categories, this score is meant to determine the nutritional adequacy
of the micronutrients in the woman’s diet.
In the standard methodology, the maximum Household Dietary Diversity Score is 12,
calculated by combining some of the 16 food categories. For example, dark green leafy
vegetables are combined with other vegetables to create one category. However, in this research,
I calculate HDDS keeping each food category separate. Therefore, the maximum score for
participants in this research is 16. The purpose of this is to show the variety of fruits and
vegetables in the diet and highlight the importance of wild plants. Wild and semi-wild plants fit
into many of the categories that are combined, diminishing their apparent influence on nutrition.
I also developed a new dietary diversity score, called Alternative Dietary Diversity Score
(ADDS). Wild and semi-wild foods consumed among participants fall into seven of the 16 FAO
Household Dietary Diversity Score categories (dark leafy vegetables, other vegetables, fruits rich

2

See Appendix A
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in vitamin A, other fruits, oils and fats, legumes nuts and seeds, and other). I used this to
determine whether participants were filling these categories with wild foods or cultivated plants.
The Alternative Dietary Diversity Score has a strong positive correlation to HDDS, making it an
appropriate measure of diversity among wild plants.
To measure the amount of wild plants consumed by participants, wild food items were
categorized in the FAO’s Household Dietary Diversity table, and a diversity score for wild foods
was calculated. The maximum score for diversity of wild plants is seven. ADDS and wild plant
diversity are determined using the same categories. However, ADDS includes all foods, both
cultivated and wild, and diversity of wild plants only includes wild and semi-wild plants.
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Scientific

English

Dioula

Mooré

Product

Adansonia digitata

African baobab

Zirasun

Toeega

Leaves

Bombax costatum

Red-flowered silk
cotton tree

Bambou yiri

Vuaka

Fruit

Ceiba pentandra

Kapok

Bana yiri

Gounga

Leaves

Ceratotheca
sesamoides

False Sesame

Banougou

Boundou

Leaves

Cirina butyrospermi

Shea caterpillar

Shitumu

UK

Insect

Corchorus olitorius

West African sorrel

Fonongoh

Bulvaka

Leaves

Mangifera indica

Mango

Mangue

Mangue

Fruit

Parkia biglobosa

African locust bean

Nèrè

Roânga

Fruit, Seeds

Saba senegalensis

Gumvine

Zaban

Wèdga

Fruit

Senna tora

Sickle senna

Kri-Kri

Sogoda

Leaves

Tamarindus indica

Tamarind

Tomi

Pusga

Fruit, Leaves

Vitex doniana

Black plum

Koto

Anda

Fruit, Leaves

Vitellaria paradoxa

Shea

Shi

Taanga

Fruit, Seeds

Table 2: Scientific and common names for wild and semi-wild foods recorded in surveys
and the part sourced for nutrition. Spelling for Dioula and Mooré are phonetic. UK=
Unknown. Source: Morgan, 2018

Figure 3: Foraged food in the study village of Saki (left) and women with Parkia biglobosa
in Siniena (right). Photos by William G. Moseley
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Analysis
Pearson’s correlation coefficient was used to determine the magnitude and direction of
relationships between wild and semi-wild plant consumption and wealth, HDDS, and the
percentage of the seven ADDS categories that were fulfilled by wild foods. ANOVA analysis
was used to test for differences in wild food consumption between wealth groups on the season
level. Difference of means t tests were used to determine the strength and direction of differences
between wealth groups at the season and village levels. For the second research question
examining dietary diversity, Pearson’s correlation coefficient was used to determine strength and
direction of correlation between different measures of dietary diversity and wild plant
consumption. I tested correlation for the following groups: the percent of ADDS filled by wild
foods and HDDS; the percent of ADDS filled by wild foods and diversity of wild plants
consumed; and diversity of wild plants consumed and HDDS.
Paired t-test was used for my third research question to determine differences between the
rainy and dry seasons. I tested the difference between the rainy and dry season HDDS, ADDS,
and diversity of wild plants. I also tested the difference between seasons in the percentage of
ADDS categories filled by wild foods.

Theoretical Framework: Feminist political ecology and other subfields of political ecology
I use a political ecology framework to contextualize and interpret my results. I combine
feminist political ecology (FPE) and political ecology of health and disease (PEHD). FPE stems
originally from cultural ecology, which is used primarily by anthropologists. Cultural ecology
uses local knowledge to study human behaviors and culture, mostly in the Global South. This
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evolved into political ecology in the 1980s which focuses on power dynamics and highlights the
political nature of how humans interact with the environment given the political and economic
systems in place. According to this framework, gender is socially constructed, but it has real
impacts on human-environment interactions (Robbins, 2012; Rocheleau et al, 1996; Varley,
2018). FPE is useful for studying agriculture, rural nutrition, and the gendered division of labor.
In Burkina Faso, women are largely responsible for foraging, providing nutrient-dense sauce
ingredients for family meals (often considered to be women’s financial responsibility), and
preparing food (Morgan, 2018).
Carney (1993) is an important scholar in feminist political ecology. Her work in the
Gambia focuses on gender divisions of labor in agriculture and how an irrigated rice project
during the first Green Revolution disrupted gender dynamics and women’s access to resources.
Carney highlights the importance of gendered knowledge and its tensions with traditional access
to land. The first Green Revolution gave men power over improved rice production, thereby
putting them in charge of the surpluses in yield. Women also had to leave their plots to respond
to the increased need for labor on men’s rice fields. This resulted in resistance by women and
their refusal to work on their husbands’ land. Later, wetland horticulture development programs
supported by multilateral donors targeted men, even though women had been the primary
growers of vegetables for hundreds of years. Because of this, women remained responsible for
growing, while men reaped the benefits of the program. Carney uses feminist political ecology to
show that along with the impacts on the physical environment of the wetlands, agricultural
development projects in the Gambia have shifted social relationships within rural households,
access and use of land, and illuminated the significance of gendered knowledge.
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There are many other subfields in political ecology, and it is useful for analysis to draw
from different frameworks. There is a growing literature on the crossover between gender
dynamics, health, and agriculture. Many of these scholars originate in the political ecology of
health framework, which examines how culture, politics, society, and the environment are
intertwined with, and influence, health (Carter & Harris, 2019; Connolly, et al., 2017;
Nyatakyi-Frimpong, 2021). Much of this subfield is concerned with perceptions of disease as
well as knowledge about illness and care, such as Carter & Harris’ (2019) study of peoples’
perceptions of the relationship between the environment and vector-borne diseases in Ecuador.
There is a related group of political ecologists studying health through nutrition,
agriculture, and gender (Dyck, 2003; Nyantakyi- Frimpong, 2016, 2017, 2021; Vinceti et al.,
2013). In their study of agroecology and individuals with HIV/AIDS, Nyantakyi-Frimpong and
colleagues (2016) draw attention to the ways in which gendered land rights and power
imbalances impact health and food security. Vinceti and colleagues (2013) study the role of
indigenous trees in creating sustainable diets, acknowledging the importance of gendered
knowledge, the gendered division of labor, and limits to accessing foraged foods. They make
connections between agrobiodiversity, nutrition, gender, and foraging. Lastly,
Nyantakyi-Frimpong (2021) examines the shift in women’s workload, agricultural production,
and available time to care for their children in the context of climate change and shifting rainfall
patterns in northern Ghana.
Julie Guthman is another important scholar in political ecology. In her book Weighing in:
Obesity, food justice, and the limits of capitalism, she argues that people cannot be blamed for
eating poorly or for being obese (Guthman, 2007; 2011). Instead, she frames poor nutrition as a
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way in which bodies cope with environmental changes (Guthman, 2011). She brings a political
ecology approach to her work by discussing how corporations, culture, and the built environment
influence nutrition. Her main argument is that obesity has been framed as a product of individual
decision making, instead of the result of the complex systems that shape our understanding of
obesity and reinforce the issue. She also writes about xenobiotics, which are chemicals that can
be used in agriculture, drugs, and as food additives, that interact with, or alter, hormones in the
human body. Synthetic xenobiotics are also called endocrine-disrupting chemicals (EDCs)
because they alter the way the body produces hormones. Some laboratory studies have found that
these chemicals cause cell division in fat cells. However, it is important to note that the effects of
these chemicals are not immediate, and in some cases, are intergenerational (Guthman, 2011;
Guthman, 2012). Obesogenic chemicals are connected to agriculture because they are found in
both meat and crop production. An example is Diethylstilbestrol (DES), which is a growth
hormone that was used for beef cattle production. These chemicals are also present in crop
pesticides and fungicides.
Guthman also engages with the idea of food environments, which are a key piece in
understanding nutrition and food access. Food environments refer to the ways in which the
environment influences what people consume (HLPE, 2020). There are various contexts
involved in the food environment, including social, political, economic. All of these factors
influence what food is available, how affordable it is, physical access to food, and the safety and
quality of food. In other words, food environments determine nutrition outcomes (Global
Nutrition Report, 2020). They are also connected to the political ecology of health because they
involve perceptions of food availability as well as knowledge and behaviors around nutrition.
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Finding overlap between subdisciplines of political ecology is crucial in understanding
how socially constructed gender dynamics influence women’s health outcomes. While I
primarily use a feminist political ecology framework of analysis, engaging with scholars in other
subdisciplines allows me to address issues of nutrition and food access from a more holistic
perspective.

Chapter 5: Wild and Semi-wild Plant Consumption and Wealth
In this section, I aim to answer the research question, is there a relationship between wild
and semi-wild plant consumption and wealth- and if so- how can this relationship be explained?
To answer this question, I examine the impacts of wealth on wild and semi-wild plant
consumption at three scales, starting with the broadest. First, I calculated each participants’
average score for various diversity measures across the four study seasons: 2017 rainy and dry
seasons, 2019 rainy season, and 2020 dry season. I tested for differences in these average scores
between the three wealth categories. At this broad scale, I used a two sample difference of means
t-test and compared poor to average wealth households, poor to wealthy, and average to wealthy.
For the next scale of analysis, I tested for differences temporally according to the four different
study seasons. I separated participants in each study season by wealth and tested for differences
between the wealth categories. The last scale I used was the village level. I calculated each
participant’s average scores across the four study seasons and tested for differences based on
wealth between the five study villages.
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On the broadest scale, it appears that wealth matters for dietary diversity and wild food
consumption. For all measures of dietary diversity, there were significant differences between
poor and wealthy households (See Table 3). Wealthy households had a higher HDDS and ADDS
than poor households at the 5 percent significance level. For HDDS, wealthy households also
had a higher score than average wealth households at the 10 percent level, but the difference
between poor and average was not statistically significant. For ADDS, average wealth
households had a higher score than poor households at the 10 percent level, but there was no
statistically significant difference between average and wealthy households.
The relationship between score and wealth is the inverse when it comes to the diversity of
wild foods consumed and the percent of ADDS filled by wild foods. For both of these measures,
poor households were significantly higher than wealthy households at the 5 percent significance
level. For the percent of ADDS filled by wild foods, poor households were higher than average
households, and average were higher than wealthy, both at the 10 percent significance level.
Lastly, for diversity of wild foods, average households had a higher score than wealthy
households at the 10 percent significance level. Overall, this means that when all seasons and
villages are aggregated, poor households had a lower dietary diversity and diversity of fruits,
vegetables, legumes, and fats than wealthy households. At the same time, poor households ate a
higher diversity of wild foods, and wild foods made up a higher portion of diversity for their
fruits and vegetables.
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Poor

Average Wealthy

Poor vs.
Average p
value

Poor vs.
Wealthy p
value

Average vs.
Wealthy p
value

Percent of ADDS
filled by wild foods

0.685

0.638

0.579

0.069*

0.008***

0.078*

Diversity of Wild
Foods

1.958

1.956

1.774

0.494

0.048**

0.055*

HDDS

6.25

6.496

6.833

0.105

0.006***

0.067*

ADDS

3.014

3.175

3.25

0.088*

0.043**

0.302

Table 3: Total aggregate differences between wealth groups in measures of dietary diversity
and wild food consumption. For the percent of ADDS filled by wild foods and the diversity
of wild foods, poor households measured significantly higher than wealthy households at
the 5 percent level. Conversely, wealthy households measured significantly higher than
poor households in HDDS and ADDS, also at the 5 percent level.3
The second scale of analysis I used was the season level.4 At this scale, I first used
ANOVA to test for differences between wealth groups in HDDS. There were no differences
except in the 2017 dry season, when poor and average households had a lower HDDS than
wealthy households. The USAID Famine Early Warning System reported that in 2017, rainfall
and availability of staples were average (Famine Early Warning Systems Network, 2017). This is
reflected in dietary diversity scores for the season; average Household Dietary Diversity Score
was significantly higher in the dry season of 2017 than the dry season of 2020.5 However, the
average diversity of wild foods was normal. This difference in HDDS with no corresponding
difference in diversity of wild foods for 2017 suggests that households may have sold more of
their cereal harvest and purchased a wider variety of foods for household consumption.

3

* = P ≤ 0.1; ** = P ≤ 0.05; *** = P ≤ 0.01
Participants were surveyed in four seasons: June-August 2017 (rainy season), December 2017 (dry season),
June-July 2019 (rainy season), and February-March 2020 (dry season).
5
p value =0.002
4
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Using ANOVA, I tested for between group differences in the percent of Alternative
Dietary Diversity Score6 filled by wild foods (See Table 4). This proportion measures the
importance of wild foods for obtaining fruits, vegetables, legumes, and fats in the diet. When
participants were aggregated at the season level, there were between-group differences
significant at 10 percent for the 2017 dry season and 2019 rainy season. In the other two study
seasons (2017 rainy and 2020 dry,) no difference was detected between wealth groups. This
means that for those seasons, wild foods made up around the same percentage of total fruits,
vegetables, legumes, and fats in study households’ diets, regardless of wealth. The results for the
2017 dry and 2019 rainy season, while not at the highest significance, indicate that there is some
relationship between wealth and wild food consumption. This relationship is likely driven by
differences from season to season such as rainfall and the quality of the harvest. Alternatively,
the inconsistent results could be caused by differences between villages.

Season

p value

Rainy 2017

0.408

Dry 2017

0.074*

Rainy 2019

0.096*

Dry 2020

0.543

Table 4: ANOVA results for the presence of between-group differences in percent of ADDS
for each of the three wealth categories. Only two of the four seasons had significant
differences between wealth groups: dry 2017 and rainy 2019.
I also ran two sample difference of means tests between each of the three wealth groups
to identify where the differences occurred in the 2017 dry and 2019 rainy seasons. Table 5
6

Alternative Dietary Diversity Score (ADDS) counts only those 7 categories from the FAO HDDS in which wild
foods are found: dark leafy vegetables, other vegetables, fruits rich in vitamin A, other fruits, oils and fats, legumes
nuts and seeds, and other.
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shows the p values for the differences between each wealth group in the four seasons: poor and
average, poor and wealthy, and average and wealthy. On the season level, differences were
present between poor and wealthy households in the 2017 dry season and 2019 rainy season at 5
percent significance level. The relationship was negative, meaning poor households had a higher
percent of ADDS filled by wild foods than wealthy households, making them more reliant on
wild foods for fruits, vegetables, legumes, and fats. In the same seasons, average wealth
households were significantly more reliant on wild foods for ADDS than households in the
wealthy category. Overall, this suggests that wealthy households have access to, and choose to
eat, fruits, vegetables, legumes, and fats other than wild foods.
Poor vs. Average

Poor vs. Wealthy

Average vs. Wealthy

t

p value

t

p value

t

p value

Rainy 2017

1.078

0.142

1.106

0.138

0.363

0.360

Dry 2017

0.960

0.170

2.372

0.011**

1.645

0.054*

Rainy 2019

0.571

0.284

1.997

0.027**

1.664

0.053*

Dry 2020

1.085

0.140

0.619

0.270

-0.192

0.424

Table 5: Two sample difference of means t test to show season-level differences in percent of
ADDS filled by wild foods for wealth groups. The t test statistic shows the direction of the
relationship, and p value shows the significance. Significant differences were only present in
the dry 2017 and rainy 2019 seasons between poor and wealthy and average and wealthy
households, reflecting the ANOVA results at the season level.
The final scale of analysis is the village level. This accounts for differences in geography,
in terms of physical landscape and position relative to roads and larger towns, ethnicity, and
wealth between the five study villages. For statistical analysis, I used Pearson’s correlation
coefficient and two sample difference of means tests. I compared the percent of ADDS filled by
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wild foods between wealth groups. Both the Pearson’s correlation coefficient and the two sample
difference of means tests showed a significant negative relationship between ADDS and wealth
for three villages: Medina Koura, Siniena, and Yeguere, and no relationship for the other two
villages: Saki and Seguere (Table 6). The following section details the differences found in each
village.

n

Correlation
Coefficient

p value

Medina Koura

30

-0.306

0.039**

Siniena

24

-0.372

0.030**

Saki

18

0.122

0.311

Seguere

15

0.134

0.312

Yeguere

42

-0.363

0.007***

Table 6: Pearson’s correlation coefficient at the village level between wealth and the
percent of ADDS filled by wild foods. There was a significant negative correlation for
Medina Koura, Siniena, and Yeguere, but no significant correlation for Saki and Seguere.
Yeguere (AGRA project village)
There was a statistically significant negative correlation between wealth and the percent
of ADDS filled by wild foods in Yeguere, showing that wealthier households used fewer wild
plants to get their fruits and vegetables than poorer households (See Table 7). Poor, average, and
wealthy households had 78, 68, and 65 percent of ADDS filled by wild foods, respectively,7
showing this consistent decrease in the contribution of wild foods as wealth increased. For the
two sample difference of means test, there were significant differences at the 5 percent level
between poor and average wealth households showing that poor households’ 78 percent was

7

See Appendix B
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significantly higher than average households’ 68 percent. There are a few factors that could be
influencing this relationship in Yeguere. First, the number of participants in each wealth group is
unevenly distributed; there are only three participants in the highest wealth group while there are
16 and 23 in the average and low wealth groups respectively. Because of this distribution, the
relationship in Yeguere should be examined further. It is possible that the highest wealth group
did not have a large enough sample size to exhibit statistically significant differences than poor
households even though a distinction exists.

Poor

Average Wealthy

Poor vs.
Average p
value

Poor vs.
Wealthy p
value

Average vs.
Wealthy p
value

Percent of ADDS
filled by wild foods

0.78

0.67

0.65

0.017**

0.188

0.249

Average Wild Foods
diversity

2.00

2.08

1.92

0.298

0.406

0.327

ADDS

2.70

3.16

3.08

0.014**

0.006***

0.357

HDDS

5.58

6.34

6.58

0.007***

0.002***

0.222

Table 7: Measures of dietary diversity across wealth groups in Yeguere. Significant
differences were found between poor and average wealth households for the percent of
ADDS filled by wild foods and HDDS, and between poor and wealthy households for ADDS
and HDDS.
In addition to the uneven wealth distribution, the relationship between wealth and wild
plant consumption is likely confounded by ethnicity. In Yeguere, ethnicity plays an important
role in wild food consumption that differentiates it from other villages. The participants in this
village are split relatively evenly between people from the Mossi ethnic group and people from
the Dioula and Bobo groups. The Bobo and Dioula were the original inhabitants of this village,
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and the Mossi arrived and settled there later. Because of this, the Mossi have been unable to
acquire land tenure equal to that of the non-Mossi. Wild and semi-wild foods such as Adansonia
digitata (African baobab), Parkia biglobosa (African locust bean), and Vitellaria paradoxa
(shea) are usually collected on land in agroforestry systems. Because of the lack of secure land
use rights for Mossi in Yeguere, these species are largely unavailable for personal collection
(Morgan, 2018). However, these wild species are available at markets, making them more
available to Mossi people.
Connected to the differences in land tenure across ethnic groups, wealth is also affected
by ethnicity in Yeguere. Non-Mossi participants were wealthier than Mossi participants at the 10
percent significance level. In addition, the only participants in the highest wealth category were
non-Mossi. When all seasons were combined, there were no differences between Mossi and
non-Mossi in the percent of ADDS filled by wild food (See Table 8). However, non-Mossi
participants had a higher HDDS and a higher diversity of wild foods. Therefore, although both
Mossi and non-Mossi filled their ADDS with around the same percent of wild foods, the
differences in HDDS and diversity of wild foods suggests that non-Mossi households had better
access to a diverse diet and to wild foods. Lastly, among Mossi participants only, wealth matters
for nutrition and wild food consumption. Poor Mossi participants had a lower HDDS than
average wealth Mossi households, with a higher diversity of wild foods and a higher percent of
ADDS filled by wild foods. However, poor Mossi households are least likely to have land tenure
or foraging rights. Therefore, they likely rely on wild foods from the market.
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Mossi

Non-Mossi

p value

Percent of ADDS filled
by Wild Foods

0.70

0.75

0.164

Wealth Group

1.35

1.64

0.063*

Diversity of Wild Foods

1.79

2.18

0.001***

HDDS

5.63

6.15

0.035**

Table 8: Mossi vs. Non-Mossi measures across all study seasons in Yeguere using an
independent difference of means test. The only measure that did not show a statistically
significant difference between ethnic groups was the percent of ADDS filled by wild foods.
Siniena (Not in AGRA project)
The Pearson’s correlation coefficient
indicated a significant negative correlation
between wealth and percent of ADDS filled by
wild foods (See Table 6). Similar to Yeguere,
this means that wealthier households used fewer
wild plants to get their fruits and vegetables than
poorer households. Poor, average, and wealthy
households had 50, 39, and 39 percent of ADDS filled by wild foods, respectively8. This shows a
wider difference between poor households and others but indicates the same general pattern.
In Siniena, wild foods made up a significantly higher percentage of ADDS for poor
households than wealthy households at the 10 percent significance level, and average households
at the 5 percent level (See Table 9). However, there was no significant difference between the

8

See Appendix B
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percentage of wild foods in ADDS between average and wealthy households. In addition,
average and wealthy households had a significantly higher ADDS than poor households, but
there was no difference in HDDS or diversity in wild foods between the three wealth groups.
This shows that participants in different wealth groups filled the same number of categories with
wild foods, but poor households did not supplement this with cultivated plants like average and
wealthy households did.
Siniena is different from other villages in the study because it is directly on the main
paved road, increasing the reach of their markets (See map). The infrastructure is also more
developed than other study villages. Some homes were built using cement and there is more
widespread access to electricity. Because Siniena is close to Ivory Coast, there is a history of
villagers going there to work and sending remittances back to their families. This has led to the
improved infrastructure of homes in the area.

Figure 2: Map of study area showing the five study villages, their project involvement, and
the research base (Pessereau, 2021).
The increased market access for households in Siniena may be a factor in the difference
across wealth groups in the percent of ADDS filled by wild foods. In addition, both the average
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percentage of ADDS fulfilled by wild foods and the diversity of wild foods was the lowest in
Siniena compared to the other four villages. Previous analysis from Julia Morgan on the research
team suggests that people in Siniena sell more foraged foods than people in the other study
villages, and it was an outlier compared to the other four villages (Morgan, 2018; Morgan &
Moseley, 2020). This is most likely connected to their geography, with a main road in the village
and proximity to the provincial capital of Banfora. In addition, people living in Siniena have
access to the same species of wild and semi-wild foods as the other villages (Morgan, 2018;
Morgan & Moseley, 2020). This suggests that the difference in wild foods as a percent of ADDS
is not due to a lack of diversity of wild foods available.

Poor

Average Wealthy

Poor vs.
Average p
value

Poor vs.
Wealthy p
value

Average vs.
Wealthy p
value

Percent of ADDS
filled by wild foods

0.49

0.39

0.39

0.029**

0.060*

0.474

Average Wild Foods
diversity

1.52

1.41

1.35

0.269

0.187

0.379

ADDS

3.18

3.59

3.55

0.012**

0.004***

0.376

HDDS

6.89

7.06

7.15

0.302

0.237

0.402

Table 9: Diversity measures across wealth groups for Siniena using two sample difference
of means t tests. Significant differences were found for the percent of ADDS filled by wild
foods and for ADDS between poor and average and poor and wealthy households.
Medina Koura (AGRA project village)
In Medina Koura, there was a strong negative correlation between wealth and percent of
ADDS filled by wild and semi-wild foods, following the same pattern as both Yeguere and
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Siniena (See Table 6). Poor households had 74 percent of ADDS filled by wild foods, and
average and wealthy households had 68 and 63 percent, respectively. This more closely fits the
pattern of Yeguere than Siniena, where average and wealthy households had the same
percentage. Testing for differences between each wealth group yielded significant results
between poor and wealthy households at the ten percent level. However, with the small sample
sizes in each of the wealth groups, it is possible that a significant difference could be observed
between the other groups as well in the sampled population.
Medina Koura is the only village with significant differences between at least one pair of
wealth groups in all of the measures of diversity (Table 10). Poor households had a higher
diversity of wild foods than average and wealthy households at the 5 percent significance level.
Also, Medina Koura is the only village in which poor households had the highest ADDS and
HDDS. Compared to other villages, Medina Koura had the median percent of ADDS filled by
wild foods. It also had the highest average wealth of all villages.
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Poor

Average Wealthy

Poor vs.
Average p
value

Poor vs.
Wealthy p
value

Average vs.
Wealthy p
value

Percent of
ADDS filled
by wild foods

0.74

0.68

0.63

0.154

0.072*

0.207

Average Wild
Foods
diversity

2.22

1.80

1.78

0.008***

0.011**

0.456

ADDS

3.19

2.75

3.00

0.061*

0.256

0.163

HDDS

6.78

6.06

6.34

0.047**

0.167

0.227

Table 10: Measures of dietary diversity across wealth groups for Medina Koura using two
sample difference of means t tests. Results show differences between poor and average
households for all measures except percent of ADDS filled by wild foods. Differences
between poor and wealthy households were present in the percent of ADDS filled by wild
foods and diversity of wild foods consumed.

The village of Medina Koura is the farthest north of all five study villages. It is on a
gravel road and is not close to the main road. It is located near the Mouhoun River, also known
as Black Volta, and a nature reserve that is home to many hippos. This area is more wooded and
provides foraging opportunities for villagers. However, it is too far away for some participants to
access regularly (Morgan, 2018). Ethnically, Medina Koura is a homogenous village compared to
the other study villages. The Mossi ethnic group is dominant, and all study participants from
Medina Koura are Mossi and Muslim. It is interesting that poor households in this village seem
to have the best nutrition out of the three wealth categories. Unfortunately, there is no clear
explanation of this relationship, and therefore, it should be examined further.
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Seguere (Not in AGRA project)
The village of Seguere is similar to Medina Koura ethnically and because of its proximity
to the Mouhoun River. However, it is much closer to a main road that leads to Bobo-Dioulassou,
and there is a larger market located in Seguere. In addition, there are more wooded areas that
villagers can access for foraging (Morgan, 2018). Only 15 women in the study were from
Seguere, making it the village with the least number of participants (See Table 1). In addition,
there was only one household in the wealthiest economic group in this village. It is not valid to
assume that this one wealthy household represents all wealthy households in the village, so I was
unable to make comparisons with this wealth group. This makes it more difficult to understand
the relationship between wealth and wild food consumption than in the other villages where
participants were more evenly distributed across wealth groups.
In Seguere, there was no correlation between wealth and the percent of ADDS filled by
wild foods (See Table 6). The only significant difference in the measures of diversity was that
average households had a higher diversity of wild foods than poor households at the 10 percent
level (See Table 11). ADDS and HDDS were higher for average than poor households, but not
statistically significant. This lack of significance is likely due to the small sample size. In
addition, Seguere had the highest average percent of ADDS filled by wild foods and the second
highest average diversity from wild foods. While this could show that wild foods are especially
important for diversity in Seguere, it could also be impacted by the lack of wealthy households in
the sample that tend to have lower wild food consumption in the other villages.
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Poor

Average

Poor vs. Average p value

Percent of ADDS filled by
wild foods

0.72

0.76

0.254

Average Wild Foods diversity

1.95

2.22

0.068*

ADDS

2.80

2.97

0.228

HDDS

5.85

5.94

0.426

Table 11: Measures of dietary diversity across wealth groups for Seguere using two sample
difference of means t tests. A statistically significant difference was only found for the
average diversity of wild foods consumed.
Saki (AGRA project village)
In Saki, there was no correlation between wealth and the percent of ADDS filled by wild
foods (See Table 6). The only other village with this result was Seguere. Saki had the highest
average ADDS, HHDS, and diversity of wild foods out of all five study villages. This village has
more forested areas within walking distance than the other study villages, and the area of high
biodiversity offers foraging opportunities for people living there (Morgan, 2018). This suggests
that wild foods are widely available in Saki and are used consistently across wealth groups. The
only significant difference in the measures of diversity between wealth groups was in HDDS
(See Table 12). Poor households had a significantly lower HDDS than wealthy and average
households at the 5 and 10 percent significance levels, respectively. In addition, Saki was the
only village other than Yeguere to have a significant positive correlation between wealth and
HDDS. Because there was no difference in ADDS across wealth groups, this shows that
wealthier households are incorporating foods other than fruits and vegetables into their diets.
Saki had the second smallest number of participants out of the five villages in the study,
with only 18 people. The research team spent the least amount of time in both Seguere and Saki,
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and in Saki, most interviews took place in a nearby town on market days. It is possible that the
small sample sizes and the different data collection methods influenced the quality of data from
Saki and Seguere.

Poor

Average

Wealthy

Poor vs.
Average p
value

Poor vs. Average vs.
Wealthy p Wealthy p
value
value

Percent of
ADDS filled by
wild foods

0.59

0.59

0.63

0.467

0.313

0.324

Average Wild
Foods diversity

2.25

2.28

2.19

0.452

0.395

0.324

ADDS

3.88

3.88

3.69

0.500

0.269

0.272

HDDS

7.29

7.72

7.75

0.094*

0.049**

0.449

Table 12: Measures of dietary diversity across wealth groups in Saki using two sample
difference of means t tests. The only statistically significant differences are present in
HDDS at the 10 percent level between poor and average households, and the 5 percent level
between poor and wealthy households.
In conclusion, these results suggest that wealth does matter for the consumption of wild
foods. At the aggregate level, wealthy households had the highest household dietary diversity
score and alternative dietary diversity score, while at the same time having the lowest diversity
of wild foods and percent of ADDS filled by wild foods (See Table 3). At the season level, there
was only a clear relationship between wealth and wild food consumption for the 2017 dry and
2019 rainy seasons (See Table 4). Village level analysis showed a pattern more similar to the
aggregate level than the season level. The only two villages with no significant negative
correlation between wealth and the percent of ADDS filled by wild foods were Seguere and Saki.
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However, the small sample sizes in these villages could have hidden differences that do actually
exist.
The current understanding of the relationship between foraging and wealth points to
trends that as wealth increases, traditional leafy vegetables are replaced by introduced species
that represent a more modern lifestyle (Lykke, et al 2002; Kengni, et al 2004). From the
presented results, it appears that overall, wealthier households eat more introduced plants than
poor households because less of their ADDS can be attributed to wild foods. At the same time,
these results show that, among the study population, wealth is still leading to better nutrition,
meaning that the area is not far along in the nutrition transition.
It is clear that Burkina Faso is still very early in the nutrition transition at the national
level. On a smaller scale, some researchers have found high cardiometabolic risk factors at the
urban level in Burkina Faso, suggesting that some lifestyle and dietary shifts may be occurring
(Zeba et al., 2017). The nutrition transition phenomenon suggests that as places become more
urbanized and wealth increases, dietary diversity and nutritional intake decrease. The findings
outlined in this chapter confirm that the degenerative health pattern of the nutrition transition is
not occurring in the study villages. This subpopulation of Burkina Faso seems to be in pattern 3
of the nutrition transition, during which wealth is still leading to improved nutrition (Popkin,
2006; Popkin, 1993). Wealthier households had higher household dietary diversity and
alternative dietary diversity than poor households, but at the same time, they ate a less diverse
range of wild foods. This is consistent with the literature in that foraged foods in Burkina Faso
are often replaced with other foods when economic resources allow (Lykke, et al 2002; Kengni,
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et al 2004). Even still, wild and semi-wild foods remain important for dietary diversity in
households in all wealth groups; across the four seasons of data, all households ate at least one
wild food. These findings show that wealth can improve nutrition, but only before broader
economic and social changes create a negative shift.

Chapter 6: Wild and Semi-wild Plant Consumption and Dietary Diversity
In this section, I examine the relationship between wild and semi-wild plant consumption
and dietary diversity. I study this relationship at three scales like in Chapter 5; all participants
aggregated with seasons and villages combined, the season level, and the village level. However,
for the village level analysis in this question, I grouped participants by study season within each
village. Like the previous research question about wealth, I start with the broadest scale to
analyze the results. I used the average for each participant across all four study seasons in
different categories. The categories that are important for this question are HDDS, ADDS,
diversity of wild foods, and percent of ADDS filled by wild foods. Next, I tested for differences
temporally. I grouped the data into the four study seasons and tested for the same relationships
between wild foods and dietary diversity. Last, I separated the data to test the relationship on the
village level- within each of the five villages in each of the four study seasons.
For the aggregate level, an average of about a quarter of each participant’s Household
Dietary Diversity Score came from the diversity of wild foods. To test whether this percentage
changed with higher or lower HDDS, I conducted a Pearson’s correlation coefficient to
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determine the magnitude and direction of the relationship between the Household Dietary
Diversity Score and the diversity of wild foods (See Table 14). The result was a positive
correlation at the 5 percent significance level. The correlation coefficient of 0.149 indicates a
weak relationship, but nonetheless, it is still statistically significant. This means that at the
broadest scale, participants with a higher dietary diversity had a higher diversity of wild foods in
their diet. In other words, this indicates that wild foods contribute to higher dietary diversity.
The relationship between ADDS and diversity of wild foods consumed is also important
in understanding the role of wild foods in dietary diversity (See Table 14). Because ADDS takes
into account only those categories in which wild and semi-wild foods fit, this test shows how
important wild foods are for getting a higher diversity of fruits, vegetables, legumes, and fats.
There was a positive correlation between ADDS and diversity of wild foods consumed. This
means that when participants ate a higher diversity of fruits, vegetables, legumes, and fats
(ADDS), they also had a higher diversity of wild foods. In other words, when people scored high
in the categories that wild foods can fit into, they tended to eat a high diversity of wild foods.
These results suggest that wild and semi-wild foods are important for getting fruits and
vegetables into the diet.
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r

P value

HDDS vs. ADDS

0.852

< .00001***

HDDS vs. Diversity of Wild Foods

0.149

0.044**

ADDS vs. Diversity of Wild Foods

0.316

0.0001***

Diversity of Wild Foods vs. Percent
of ADDS from Wild Foods

0.641

< .00001***

HDDS vs. Percent of ADDS from
Wild Foods

-0.532

< .00001***

Wealth vs. HDDS

0.200

0.010***

Wealth vs. ADDS

0.148

0.044**

Wealth vs. Diversity of Wild Foods

-0.112

0.101

Table 13: Aggregate level Pearson’s correlation coefficient between various measures of
dietary diversity and wild and semi-wild foods in addition to wealth.
On the season level, there are strong relationships between dietary diversity and wild
plant consumption. First, I used the Pearson’s correlation coefficient between HDDS and the
diversity of wild plants consumed (See Table 14). There were positive correlations between
HDDS and wild plant diversity at the 5 percent significance level in the rainy 2019 season and
the dry 2020 season. This indicates that in those two seasons, participants with a higher HDDS
also ate a higher diversity of wild and semi-wild plants. For the Rainy 2017 season, there was a
positive correlation at the 10 percent level, meaning that the relationship was not as strong as in
2019 and 2020. Lastly, for the dry season in 2017, there was no significant relationship between
HDDS and diversity of wild plants consumed.
A combination of factors could be causing the lack of significant correlation in the 2017
dry season. First, in the 2017 dry season, participants had a significantly higher HDDS than in
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the 2020 dry season. At the same time, there was no significant difference in the diversity of wild
and semi-wild plants consumed between the two dry seasons. This increase in HDDS with no
corresponding increase in diversity of wild and semi-wild plants indicates that there was a wider
range of foods available than usual. In addition, there was either less wild and semi-wild food
availability, or households preferred to buy different foods in a year of general abundance.

r

p value

Rainy 2017

0.128

0.072*

Dry 2017

-0.048

0.293

Rainy 2019

0.407

< 0.00001***

Dry 2020

0.243

0.002***

Table 14: Season level Pearson’s correlation coefficient between HDDS and diversity of
wild and semi-wild plants. The rainy 2019 and dry 2020 seasons were statistically
significant at 1%, and the rainy 2017 season was significant at 10%, but the dry 2017
season did not have a significant result.
In all four study seasons, there was a positive correlation between ADDS and the
diversity of wild foods, meaning that when participants had a higher ADDS, they also had a
higher diversity of wild foods (See Table 15). This is the same relationship that was present on
the aggregated level and occurred at the 5 percent significance level. This means that wild foods
are important for getting a higher diversity of fruits, vegetables, legumes, and fats into the diet. It
is possible that wealth is contributing to this relationship. At the season level, there is no
significant correlation between wealth and ADDS except the 2019 rainy season, or between
wealth and diversity of wild foods for any season. However, the general trend is that wealthier
households have a higher ADDS and a lower diversity of wild and semi-wild plants.
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r

p value

Rainy 2017

0.375

< 0.00001***

Dry 2017

0.187

0.015**

Rainy 2019

0.511

< 0.00001***

Dry 2020

0.418

< 0.00001***

n

131

Table 15: Season-level Pearson’s correlation coefficient ADDS and diversity of wild and
semi-wild plants. All seasons have a positive correlation, with the 2019 rainy season being
the strongest.
Finally, on the season level, there was a moderate negative correlation between HDDS
and the percentage of ADDS filled by wild foods (See Table 16). This was present in all four
study seasons at the 5 percent significance level, showing that as participants increased their
overall dietary diversity, they did not use wild foods to obtain fruits, vegetables, legumes, and
fats. Given the strong positive correlation between ADDS and HDDS, this means that people get
more fruits and vegetables in their diets as HDDS increases, but they use a wider variety of
cultivated foods to obtain this diversity.

r

p value

Rainy 2017

-0.468

< .00001***

Dry 2017

-0.591

< .00001***

Rainy 2019

-0.311

0.0001***

Dry 2020

-0.209

0.008***

Table 16: Season-level Pearson’s correlation coefficient between HDDS and the percent of
ADDS filled by wild foods. All seasons had a negative correlation, with the 2017 dry season
being the strongest.
Because the study area consists of five villages with different ethnicities, geographies,
and access to foraged foods and markets, it is important to test for relationships at the village
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level. At this scale, I completed statistical analysis for each village within each of the four study
seasons in order to account for the effects of seasonality. For the relationship between ADDS and
diversity of wild and semi-wild plants consumed, which was significant at both the season and
aggregate level, nearly all villages in all seasons had a moderate positive correlation (See Table
17). This measure shows how much of possible diversity from wild foods is actually filled by
wild foods. The only villages that did not have a statistically significant correlation are Yeguere
in the 2017 and 2020 dry seasons, Siniena in the 2017 dry and 2017 rainy seasons. All other
villages in each study season had a positive correlation at the 5 percent significance level.
The lack of correlation between ADDS and diversity of wild and semi-wild plants in
Siniena could be explained by the fact that, as discussed previously, these participants typically
sell more foraged foods than people in the other villages (Morgan, 2018; Morgan & Moseley,
2020). They most likely purchase cultivated fruits and vegetables that contribute to their
diversity in ADDS. In Yeguere, the dynamics between the Mossi and non-Mossi ethnic groups
could be a factor, as non-Mossi tend to have more secure land tenure and access to foraged
foods. In the rainy seasons, non-Mossi participants had a higher HDDS, ADDS, and diversity of
wild foods than Mossi participants. However, in the dry seasons, the differences between ethnic
groups were not as clear. In the dry 2020 season, non-Mossi participants had a higher diversity of
wild foods, but the ADDS and HDDS were not different. In the 2017 dry season, there were no
statistically significant differences. This shows that ethnicity in Yeguere has a larger impact on
wild food consumption in the rainy season than in the dry season.
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2017 Rainy

n

r

p value

Medina Koura

30

0.446

0.004***

Siniena

24

0.061

0.388

Saki

18

0.604

0.001***

Seguere

15

0.512

0.016**

Yeguere

42

0.637

< .00001***

2017 Dry

n

r

p value

Medina Koura

30

0.570

0.000***

Siniena

24

0.256

0.107

Saki

18

0.396

0.042**

Seguere

15

0.522

0.014**

Yeguere

42

0.027

0.432

2019 Rainy

n

r

p value

Medina Koura

30

0.451

0.004***

Siniena

24

0.519

0.002***

Saki

18

0.547

0.005***

Seguere

15

0.761

0.000***

Yeguere

42

0.512

0.000***

2020 Dry

n

r

p value

Medina Koura

30

0.491

0.001***

Siniena

24

0.493

0.004***

Saki

18

0.387

0.046**

Seguere

15

0.516

0.015**

Yeguere

42

0.136

0.193

Table 17: Village level Pearson’s correlation coefficient between ADDS and diversity of
wild and semi-wild plants. The overall trend is a positive correlation.
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Lastly, I conducted Pearson’s correlation coefficient for Household Dietary Diversity and
the percentage of ADDS filled by wild foods (See Table 18). At the season level, the results were
a significant negative correlation at the five percent level. However, at the village level, the
results are less statistically significant. For the most part, the trend remains the same that
whenever the results are significant, the correlation is negative. The 2017 rainy season was the
only season in which all five villages had a significant correlation at the 5 or 10 percent
significance level. The small sample sizes in each village could be leading to the lack of
significant results in some seasons even though the negative correlations are still present.
Overall, the key trend is that the relationship between HDDS and the percent of ADDS filled by
wild foods is negative.

2017 Rainy

n

r

p value

Medina
Koura

30

-0.738

< .00001***

Siniena

24

-0.295

0.074*

Saki

18

-0.498

0.011**

Seguere

15

-0.361

0.082*

Yeguere

42

-0.230

0.068*

2017 Dry

n

r

p value

Medina
Koura

30

-0.618

0.000***

Siniena

24

-0.390

0.023**

Saki

18

0.027

0.457

Seguere

15

-0.374

0.073*

Yeguere

42

-0.600

< .00001***
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2019 Rainy

n

r

p value

Medina
Koura

30

-0.373

0.014**

Siniena

24

0.238

0.125

Saki

18

-0.186

0.224

Seguere

15

-0.304

0.125

Yeguere

42

-0.293

0.026**

2020 Dry

n

r

p value

Medina
Koura

30

0.043

0.407

Siniena

24

0.032

0.441

Saki

18

-0.329

0.082*

Seguere

15

0.073

0.396

Yeguere

42

-0.455

0.001***

Table 18: Village level Pearson’s correlation coefficient between HDDS and the percent of
ADDS from wild and semi-wild foods. The overall trend is a negative correlation.
Overall, wild and semi-wild foods led to better dietary diversity scores among
participants. At the aggregated scale, higher HDDS was correlated with a higher ADDS, higher
diversity of wild and semi-wild foods, and a higher percentage of ADDS filled by wild foods. In
addition, ADDS was positively correlated with diversity of wild foods, and the percentage of
ADDS filled by wild foods was positively correlated with a higher diversity of wild foods. This
shows that in nearly every measure of dietary diversity and every measure of wild and semi-wild
food consumption at the aggregated scale, there were positive correlations. The one exception
was a significant negative correlation between HDDS and the Percent of ADDS from Wild
Foods (See Table 13). These patterns persisted at the season and village levels.
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The mainstream development narrative held by AGRA is that if the goal is to improve
dietary diversity, commercializing agriculture is the solution. Increases in revenue from
improved farming will theoretically be used by farmers to purchase nutritious food (AGRA,
2015; Moseley, 2017; Alliance, 2013). Given that at the aggregate level, higher wealth did
correlate with higher HDDS (See Table 3), it appears that this narrative does hold true to some
extent. However, participants with a higher dietary diversity had lower diversities of wild foods
in their diets, suggesting that they are prioritizing other foods. If this drive to commercialize
agriculture and increase production of cash crops is undermining the availability of wild foods,
this could affect the food environment and have negative implications for nutrition and dietary
diversity. This would especially impact poor households who tend to rely more on wild and
semi-wild foods to obtain fruits and vegetables.
It is likely that other factors are also influencing both dietary diversity and wild and
semi-wild plant consumption on smaller scales. One such factor could be the status of the
participant among their co-wives in a polygynous marriage. In many polygynous households,
co-wives each eat only with their own children and do not share ingredients. It is possible that
lower-status wives have less access to a diverse range of foods. In many places where polygamy
is widespread, first wives often receive a higher share of income than junior wives (Matz, 2016).
This can have direct effects on nutrition since first wives tend to have more bargaining power
within the household (Nanama & Frongillo, 2012). In addition, analysis by Julia Morgan on the
research team has shown that households with three wives consumed a statistically significantly
lower amount of foraged foods than households with two wives. It is possible that this difference
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exacerbates the inequalities between Mossi and non-Mossi households in Yeguere. According to
the baseline data collected in 2016, most non-Mossi households in Yeguere were monogamous,
which also may give all household members better access to a diverse diet than households with
two or more wives and their children. In summary, gender dynamics are one example of how
complex social and economic factors on all scales can influence the consumption of wild and
semi-wild plants and the availability of nutritious food in general.

Chapter 7: Seasonality of Wild and Semi-wild Plant Consumption
This final results section focuses on the effects of seasonality on the consumption of wild
and semi-wild plants for nutrition. Previous research (Harris and Mohammed, 2003;
Lourme-Ruiz & Martin-Prével, 2021; Vinceti, et al., 2013) has shown that foraging contributes
more to rural diets in the rainy season than in the dry season because there are less staple grains
and other cultivated foods available from the previous harvest. I expected the same to be true
among the participants in this study. To answer this question, I compared the rainy season data
from 2017 and 2019 to the dry season data from 2017 and 2020. First, I combined the two rainy
seasons and the two dry seasons to test for overall differences based on seasonality. Then, I
separated the years and tested for differences between the 2017 rainy and dry seasons as well as
the 2019 rainy and 2020 dry seasons.
At the aggregate level, there were significant differences in wild and semi-wild food
consumption between the rainy and dry seasons. For the household dietary diversity score,
alternative dietary diversity score, diversity of wild foods, and the percent of ADDS filled by
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wild foods, the rainy season was significantly higher than the dry season (See Table 19). The
differences between seasons were significant at the 1 percent level for all measures except the
percent of ADDS filled by wild foods, which was significant at the 10 percent level. These
results are unsurprising and are consistent with the literature. The rainy season is the period when
vegetation is growing, but before crops can be harvested. This coincides with the hungry, or lean
season because people are finishing the grain stored from the previous harvest. In their study of
agrobiodiversity and nutrition in Burkina Faso, Lourme-Ruiz and Martin-Prével (2021) found
that more leafy and other vegetables were eaten in August during the rainy season than in April
during the dry season. This connects to my results because many wild and semi-wild foods fall
into the leafy vegetables or other vegetables categories in HDDS and ADDS. In addition,
because wild and semi-wild foods are more widely available during the rainy season, this
provides an opportunity for income generation during a time when households likely have to
purchase more food before the harvest.
The presence of higher HDDS and ADDS during the rainy season is interesting because
this is typically the time when households are more food insecure. In analyzing these results, it is
important to note that dietary diversity does not account for the amount of food that households
eat from each food group. In the dry season, more staple grains are available after the harvest,
which take up a large portion of caloric intake. While these staples are important for the quantity
of calories consumed, wild and semi-wild foods have important micronutrients that help improve
the quality of diets (Vinceti, et al., 2013). Interestingly, Morgan (2018) found that collecting
foraged foods was related to lower household food insecurity. Irregular rainfall in the area causes
vulnerability to food insecurity, but wild and semi-wild foods are more adapted to these
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conditions than cultivated foods (Vinceti, et al., 2013). Whether they are consumed by the
household or sold to generate income and purchase other foods, wild and semi-wild foods are a
crucial component in mitigating nutrition insecurity.
Rainy Seasons
(2017 and 2019)

Dry Seasons
(2017 and 2020)

Paired difference
of means p value

Average HDDS

6.668

6.233

0.00003***

Average ADDS

3.355

2.889

0.00000***

Average Wild Foods
diversity

2.122

1.733

0.00000***

Average Percent of ADDS
filled by wild foods

0.665

0.630

0.066*

Table 19: Average measures of diversity for rainy and dry seasons with a paired difference
of means t test. All of these results are significant at the 1 percent level except for the
percent of ADDS filled by wild foods, which is significant at 10 percent.
Next, I compared individual dry and rainy season data to find any irregularities among
the four study seasons. I conducted paired difference of means t tests between the 2017 dry and
rainy seasons and between the 2019 rainy and 2020 dry seasons. Starting with the diversity of
wild plants, there were significant differences at the 1 percent level for both pairs of seasons.
This means that in the rainy seasons, participants ate a higher diversity of wild plants than in the
dry seasons. This is an expected result because of the wild and semi-wild foods eaten by
participants, most of them are harvested during the rainy season (Morgan, 2018). Then, in the dry
season, fewer wild and semi-wild plant species are harvested, and there is also more availability
of cultivated fruits and vegetables.
To see whether seasonality impacts the importance of wild foods for getting fruits,
vegetables, legumes, and fats in the diet, I compared the percent of ADDS between the rainy and
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dry seasons (See Table 20). In 2017, participants ate a higher percent of ADDS from wild foods
in the rainy season than in the dry season at the 5 percent significance level. However, when
comparing the 2019 rainy to the 2020 dry season, there is no significant difference. There are a
few factors that could be causing this lack of difference between the 2019 rainy and 2020 dry
seasons. First, the 2020 dry season data was collected later in the year than the 2017 dry season
data; in 2020, data was collected in February and March, while in 2017 it was collected in
December. While this was the expected cause for these results, there was actually no difference
between the dry seasons in the diversity of wild foods, ADDS, or the percent of ADDS filled by
wild foods.
Instead, the 2019 rainy season is likely to have caused the lack of differences between the
2019 and 2020 seasons for the percent of ADDS filled by wild foods. This percent filled by wild
plants in the 2019 rainy season was significantly lower than the 2017 rainy season (p value=
0.0005). Part of this could have been caused by the above-average rainfall and particularly good
harvest in 2018, which left a larger amount of grain and other cultivated foods available through
the following rainy season (FAO, 2019). This is reflected in a higher ADDS for the 2019 rainy
season than the 2017 rainy season (p value= 0.002), meaning that people ate a higher diversity of
fruits, vegetables, legumes, and fats in 2019. However, there was no difference in the diversity of
wild foods consumed between the two rainy seasons, suggesting that the lower percent of ADDS
from wild foods in the 2019 rainy season is not due to a lower than normal level of wild food
consumption, but instead, an increase in overall fruits and vegetables consumed. Participants
were eating the same diversity of wild plants, but they also had more access to cultivated foods,
resulting in a higher diversity of fruits and vegetables (measured by ADDS). This consumption
Servin, 62

pattern can be seen in HDDS, as it was higher in the 2019 rainy season than the 2017 rainy
season.
There was also no significant difference within any of the wealth groups between the
percent of ADDS from wild foods in the 2019 rainy and 2020 dry season. Poorer households
have less access to agricultural land, so if the better harvest before the 2019 rainy season was
making a difference in availability of cultivated foods, I would have expected that only wealthier
farmers would see this change reflected in their diets. Since this is not the case, poorer
households may have been able to access a wider diversity of foods in the market, sold by
wealthier households who produced more that year.
The last result that clearly shows the seasonal differences in wild plant consumption is
the diversity of wild and semi-wild foods. The 2017 rainy season was significantly higher than
the 2017 dry season, and the 2019 rainy season was significantly higher than the 2020 dry season
(See Table 20). These results are consistent with the aggregate scale of analysis and are
unsurprising given the literature. There is more availability of wild foods during the rainy season,
and this is also the time when people rely on non-cultivated foods to supplement their diets.
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2017
Rainy

2017
Dry

Difference
p value

2019
Rainy

2020
Dry

Difference
p value

HDDS

6.64

6.44

0.11

6.69

6.03

0.0000***

ADDS

3.19

2.88

0.003

3.52

2.90

0.0000***

Wild foods diversity

2.16

1.74

0.0000

2.08

1.73

0.0001***

Percent of ADDS
filled by wild foods

0.71

0.65

0.018

0.62

0.61

0.36

Table 20: 2017 rainy vs. 2017 dry and 2019 rainy vs. 2020 dry averages and paired
difference of means t test results for various measures of diversity. The only results that
were not statistically significant were 2017 vs. 2017 HDDS and 2019 vs 2020 percent of
ADDS filled by wild foods.
In conclusion, these results suggest that wild and semi-wild plants are more important for
dietary diversity in the rainy season than in the dry season. Most wild plant species are available
during the rainy season when grain stores are running low. While some wild and semi-wild
plants are harvested in the dry season, this is less common. Instead, wild and semi-wild plants
that are consumed throughout the year are often dried, such as the leaves from Adansonia
digitata, Corchorus olitorius, and Senna tora, and the seeds of Parkia biglobosa and Vitellaria
paradoxa (Morgan, 2018).
With the importance of wild and semi-wild foods during the hungry season in the middle
of the rainy season, it is crucial that agricultural expansion does not threaten these species. While
increasing production of cash crops may increase income for some, the poorest members of
society will still not have as much access to agricultural land given the current context of land
tenure. Therefore, sustained availability of these foods is important for the poorest households. In
addition, wild vegetation is important for times of drought and food insecurity. If farmers
become reliant on cash crops, and there is a period of poor yield, it is important that wild and
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semi-wild foods are available to help mitigate the impacts this has on nutrition. Therefore, wild
and semi-wild foods must be recognized as part of the food system. Overall, scholars (Harris &
Mohammed, 2003; Lykke et al, 2002) agree that wild vegetation is the most important for dietary
diversity and food security during the hungry season.
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Chapter 8: Conclusion
Wealth

Wild food diversity

Rainy season

Wild food
diversity

Highest for poor, lowest
for wealthy (3) Strong
statistically significant
difference between poor
and wealthy

HDDS

Highest for wealthy,
lowest for poor (3)
Strong statistically
significant difference
between poor and
wealthy

Weak positive correlation
(13)

ADDS

Highest for wealthy,
lowest for poor (3)
Strong statistically
significant difference
between poor and
wealthy

Weak positive correlation
Statistically significantly
(13). Consistent across
higher in rainy season
villages within each study
(19)
season (17)

Highest for poor (3);
Strong statistically
significant difference
Percent of
between poor and
ADDS filled
wealthy; Moderate
by wild foods
negative association for
Medina Koura, Siniena,
and Yeguere (6)

Statistically significantly
higher in rainy season
(19)

Moderate positive
correlation (13)

Statistically significantly
higher in rainy season
(19)

Statistically significantly
higher in the rainy season
(19). Lower in aggregate
results because of the
2019 rainy season which
was unusually low in the
percent of ADDS filled
by wild foods (20)

Table 21: Summary of results. Numbers in parentheses refer to previous tables.
In this study, I examined the relationships between wild and semi-wild food consumption,
wealth, dietary diversity, and seasonality in the context of increasing input-intensive agriculture
as part of commercialization projects. I used variations of dietary diversity to measure wild food
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consumption and nutritional quality. The research is situated in the literature about rural
nutrition, foraging, and gender, and contributes to these conversations in unique ways. In the
following section, I outline my findings, discuss research limitations, contributions to the
literature, and policy recommendations.
The first research question examined the relationships between wealth and the
consumption of wild and semi-wild plants. I answered this question at three scales: participants’
responses aggregated over the four study seasons, the season level, and the village level across
the five study villages. This first research question found, at the aggregate scale, that wealthy
households scored highest in household dietary diversity (HDDS) and alternative dietary
diversity (ADDS), but lowest in the diversity of wild foods and the percent of ADDS filled by
wild foods. When the four study seasons were separated into 2017 rainy and dry, 2019 rainy, and
2020 dry, there was a relationship between wealth and wild food consumption only for the 2017
dry and 2019 rainy seasons. In these seasons, poor and average wealth households had a higher
percent of alternative dietary diversity filled by wild foods than wealthy households, suggesting
that wealthy households have more access to, and choose to eat, more purchased foods than
poorer households. At the village level, the relationship between wealth and wild food
consumption is comparable to the aggregate level.
In the second research question, I examined the relationship between wild and semi-wild
food consumption and dietary diversity. I also answered this question at three scales, but at the
village level, I separated the seasons, resulting in 20 different groups (four seasons and five
villages). At the aggregate level, the results showed a positive correlation between the diversity
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of wild foods and ADDS. Although the correlation was fairly weak, the results suggest that wild
and semi-wild foods are important for increasing diversity of fruits, vegetables, legumes, and fats
because when people scored high in the categories that wild foods can fit into, they tended to eat
a higher diversity of wild foods. In addition, participants had an average of 65 percent of their
alternative diversity score made up of wild foods. At the aggregate level, there was a moderate
negative correlation between household dietary diversity and the percent of alternative diversity
filled by wild foods. Given the strong positive correlation between ADDS and HDDS, this means
that people get more fruits and vegetables in their diets as household dietary diversity increases,
but they use a greater variety of cultivated foods to obtain this diversity. It also suggests that wild
foods are the most important for households with a low dietary diversity, which I found are also
poorer households. This trend was also present when the four study seasons were studied
independently as well as when the five villages were separated within each season. At the season
level, all four study seasons had a positive correlation between ADDS and the diversity of wild
foods, which shows that when participants had a higher ADDS, they also had a higher diversity
of wild foods. This was also the trend at the village level of analysis.
Results from the third research question in Chapter 7 show the impact of seasonality on
the consumption of wild and semi-wild foods. Wild plants contributed most to dietary diversity
during the rainy season, when many of these species produce food and the availability of
cultivated foods is reduced. The rainy season is a vulnerable time for many people as they await
the harvest but collecting and eating wild foods has been a reliable method to alleviate this
struggle. When the two rainy seasons were compared together to the two dry seasons, the
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diversity of wild foods, percent of ADDS filled by wild foods, ADDS, and HDDS were all
statistically significantly higher in the rainy season than the dry season. This trend was also the
case when I compared rainy to dry 2017 and rainy 2019 to dry 2020, except for the 2019/2020
comparison for the percent of ADDS filled by wild foods. I concluded that this lack of a
significant difference between these two most recent seasons is because of a particularly plentiful
rainy season in 2019 as a result of good rainfall in the previous dry season.
Overall, wild and semi-wild foods contributed positively to dietary diversity and were
still important for diets in all wealth groups. The nutrition transition phenomenon suggests that
urbanization and increased wealth result in worse nutritional quality. These results suggest that
wealth improves nutrition to a certain point in the early stages of the nutrition transition before
broader economic and social changes cause a negative shift. It also shows the contribution of
wild foods in rural diets and the importance of protecting these species to keep diets more
diverse and less vulnerable. At the national level, Burkina Faso is still early in the nutrition
transition, and the study villages have not reached the degenerative health pattern of stage 4. I
expect that as broader changes in the food environment in Burkina Faso occur, this study area
will see more impacts of the nutrition transition.
Research Limitations
There are many limitations to this study. First, due to travel restrictions associated with
the COVID-19 pandemic, I have not been to Burkina Faso, and I did not collect the data myself.
Therefore, I relied heavily on analysis from others on the research team (Millie Varley, Julia
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Morgan and Eliza Pessereau) as well as Professor Bill Moseley’s extensive experience in the
region. Although these sources gave me a good idea of the context in which the data was
collected, I do not have as detailed and thorough an understanding of the region as I would if I
had been there. Because of this, I also do not have a full sense of how foraged foods are
perceived by participants. While my results show that they are important for nutrition, I do not
know if this is the same way participants view wild and semi-wild foods, or how they are making
choices around food for themselves and their households. Lastly, I do not know if wild and
semi-wild foods reported in the surveys were collected individually or purchased at markets. It
would be interesting to compare households according to how they procured wild and semi-wild
foods, and I hypothesize that wealth and land tenure are both important factors.
In addition, surveys for all study seasons were translated. In the rainy seasons, there were
two levels of translation; research assistants from Macalester College asked questions in French,
which were translated by Burkinabe research assistants to participants in the local language, and
then responses were translated back into French, and then English. During the dry seasons,
Burkinabe research assistants completed surveys in the local language and recorded answers in
French. Mistranslations or variations in interpretations of answers could have affected the
validity of the surveys. I rely on translations from several different people who may have
interpreted interviews differently. There were also a mix of male and female research assistants
involved in the project. Given the important role of gender in social interactions in the region,
this may have impacted the answers given by participants. Connected to the factor of gender, this
survey had exclusively female participants. This is because women are primarily responsible for
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procuring fruits, vegetables, and legumes for households, which are major contributors to dietary
diversity. However, this study could be strengthened by examining men’s perceptions of the food
they eat and how they view wild and semi-wild foods.
Finally, the measures of nutrition used in the surveys and created by me are not perfect.
They could be impacted by recall bias if participants did not remember exactly what themselves
or their household members ate that day. On the other hand, participants may have reported
something that they did not actually eat if they felt pressure to do so for some reason. In terms of
the measures themselves, dietary diversity does not necessarily encompass the entire quality of
the diet. If a participant ate a small amount of one food, it would count for the same amount in
the dietary diversity score as a different food of a larger quantity. There is also no official
threshold for what is considered adequate dietary diversity, making it difficult to compare across
different contexts and regions. However, while dietary diversity is not a perfect measure for
nutrition, it is widely used and effective for assessing quality of micronutrients in diets as well as
the ability of people to access a variety of foods. It can also be used to measure progress in
nutrition, which would be important in a context such as this study area.
Contributions to the Literature
These findings are situated in a broader literature that acknowledges women’s roles in
agriculture, critiques mainstream development perspectives, and values foraging as a method for
food procurement (Kengni et al., 2004; Kerr, 2012; Moseley, 2017; Morgan, 2018; Ræbild, et al.,
2011). In examining the relationships between wealth, dietary diversity, seasonality, and wild and
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semi-wild food consumption, I have added to the limited literature on the relationships between
foraging and agriculture. While I argue that foraging and agriculture can successfully coexist,
this requires active management of wild and semi-wild plant species and protection from
land-use changes (Harris & Mohammed, 2003; Morgan, 2012; Ræbild, et al., 201). This study
also adds to this literature by analyzing the nutrition transition at a local scale (Bosu, 2015;
Popkin, 1993; Zeba et al., 2017).
When broad shifts in urbanization, wealth, and nutrition do occur, and places reach stage
four of the nutrition transition, Guthman (2011) argues that households and individuals cannot be
blamed for eating more cultivated foods or processed foods. She also writes about the threat of
obesogenic toxins in different environments, such as agriculture, that shift the reactions of cells
in the human body (Guthman, 2012). This broadens the causation of the nutrition transition
because it means that the global rise in obesity is not solely due to individual decision making or
even simply a shift in the balance between calories consumed and expended. Instead,
obesogenic-intensive farming practices, including the use of pesticides, disproportionately
impacts low-income people who eat cheaper food that was produced with such chemicals. This
means that in wealthier societies, poorer people are most negatively impacted by stage five of the
nutrition transition because they do not have access to health-promoting knowledge, services,
and technology that wealthy people have. However, in stage three, wealth gives people more
access to a wider variety of foods. With the use of agricultural chemicals, changes in the
landscape are also occurring as surrounding native vegetation is removed for large-scale
monocropping. In Southwestern Burkina Faso, obesity is not a major problem yet, but the rise in
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chemical-intensive farming paired with changing landscapes could accelerate the negative
outcomes associated with nutrition transition.
I also suggest that future research on dietary diversity and food insecurity incorporate the
political ecology of health and disease framework (Carter & Harris, 2019; Guthman, 2011). This
could be accomplished through additional questions during semi-structured interviews about
individuals’ perspectives and experiences with health, nutrition, and food insecurity. In this
particular study, questions about food preferences and decision-making about household food
consumption would be informative. Responses to these questions would center discussions about
the importance of wild and semi-wild foods around their perceived importance as well as their
observed importance in dietary diversity. I would ask whether people are eating foods based on
an understanding of nutrition, or, if they are simply eating what is available. The implication of
this question is if people are only eating certain foods because of what is available, changes in
the food environment will have more profound impacts on nutrition. With the encouragement of
staple grain production, people would likely reduce their intake of wild foods even though they
contain important nutrients (Global Nutrition Report, 2020; Vinceti, et al., 2013). Lastly, the
political ecology of health and disease framework could be expanded to include Guthman’s
critical assessments of obesity as well as the broader ways in which food environments impact
health. Although Guthman refers to this framework in her writing (2011; 2012), her ideas could
be adopted more widely into this subfield of political ecology and applied to rural landscapes in
the Global South. Just as changing urban food environments are changing food consumption in
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the US, changing rural landscapes in sub Saharan Africa could impact dietary diversity if it
means a loss of wild plants.
While many places are seeing shifts in diets and physical activity, the nutrition transition
outlined by Popkin (1993; 2006) misses the concept of changing food environments. The most
important issue raised by this research is rural landscape changes and the direct impact they have
on nutrition. Commercialization in fields, turning agroforestry into monocropping systems, as
well as removing trees and plants from surrounding areas, will reduce dietary diversity. This will
have the most profound impacts on poor households who rely heavily on wild foods to obtain
dietary diversity and nutritional security. In addition, this process will then force the nutrition
transition to happen more quickly, as people begin to change what they eat as a response to a loss
of wild and semi-wild foods. Popkin’s discussion of the nutrition transition centers around
urbanization, economic growth, changes in work and leisure patterns, as well as an increase in
processed food consumption (Popkin, 2006). What he does not mention is how these processes
are intertwined with landscape changes. When rural landscapes shift from traditional farming
and foraging to intensive agriculture, this impacts the diversity of food that is available and
accessible. Overall, this research has found that it is important to take landscape changes and
food environments into account when discussing the nutrition transition.
Policy Implications
While Guthman writes mostly about the urban food system and the issue of obesity in the
United States and the Global North, her ideas about food environments can be applied to the

Servin, 74

rural context of the Global South, and specifically, to Southwestern Burkina Faso. This study
area is a rural food environment with wild foods that allow people to get a certain level of dietary
diversity. However, shifts in agricultural systems from outside forces, like large development
organizations, are resulting in more input-intensive agriculture. If these projects result in
dramatic changes to the landscape like replacing traditional agroforestry with monocropping, it
will shift the local food environment and impact dietary diversity. Commercialization and the
monetization of agriculture alter the rural food environment by prioritizing introduced and
cultivated foods. Reducing the availability of nutrient-dense wild food products could have
serious impacts on dietary diversity and nutrition (Global Nutrition Report, 2020).
In addition, increased pesticide and herbicide use is involved in these shifts in the food
environment. In their study of the same participants as this paper, Moseley and Pessereau
(forthcoming) find that 92 percent of women farmers regularly use herbicides in Southwestern
Burkina Faso. The two main herbicides they found participants using, glyphosate and atrazine,
have both been identified as hormone disruptors. Herbicides can help address labor constraints
because they reduce the time spent weeding in fields, especially for women, whose time is
already very constrained. However, the use of these chemicals leads to resistant weeds and a
decrease in effectiveness over time. In addition, as generic producers of these companies
increase, these chemicals are becoming more accessible at lower prices, and introducing the
possibility of resistant pests and weeds (Moseley & Pessereau, forthcoming). Because many
agricultural chemicals are known hormone disruptors, increasing pesticide use for smallholder
farmers introduces the risk of obesogenic chemicals into their food environment.
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In this study area, the geography of agroforestry systems and the sites of rice fields do not
seem to intersect. In other words, agroforestry systems are not being directly converted into
rain-fed rice fields for the rice commercialization project many participants are involved in. Most
wild foods in this study come from upland, the borders around rain-fed agricultural fields, and
agroforestry (Morgan, 2018). However, foraged foods can also be found in lowland areas of
Burkina Faso, and therefore may still be impacted by rice commercialization projects (Naah &
Braun, 2019). As these projects expand, particularly with the increase in irrigation, native
vegetation is removed to prepare the land and introduce cultivation. However, the impacts this
has on indigenous lowland species has not been widely studied. In Burkina Faso, the rice
commercialization project is currently expanding, which involves clearing more land along the
Mouhoun River and potentially disrupting native plant species that are used for nutrition. I
suggest further research into the plant species that occur naturally in these areas, and whether
removing them is impacting nutrition and food access.
It is important to acknowledge both the political insecurity in Burkina Faso and the
COVID-19 pandemic, and how they are impacting the food environment. Attacks by armed
groups have spread across the country over the past few years, causing over a million internally
displaced people as of August 2020 (International Organization for Migration, 2020). Across
Africa, COVID-19 has had major impacts on food and nutrition insecurity, with an increase in
food prices and decrease in food access (Moseley & Battersby, 2020). The pandemic has had the
most impact on urban populations, but rural areas are still vulnerable. While Burkina Faso has
been less severely affected by the pandemic than some of its neighboring countries, the political
insecurity is likely having a compounding effect on food access and nutrition (Moseley &
Servin, 76

Battersby, 2020). Altogether, the evolving context in Burkina Faso, with political insecurity and
the COVID-19 pandemic, suggest that wild and semi-wild foods are even more important than
before because they offer a safety net for times of nutritional uncertainty.
Based on the results of this study and the current literature, I suggest that projects for
agricultural commercialization take wild and semi-wild plants into account. Wild and semi-wild
species should be protected, and their local consumption should be encouraged (Poole, et al.,
2016). Protection of these trees should take a traditional approach by reinforcing existing norms.
There is a problematic history associated with the forest service in Burkina Faso, which has
taken a punitive approach to conservation (Karambiri & Brockhaus, 2019). Some of the most
important species grow in traditional agroforestry systems which are being transformed by
input-intensive monocropping. Wild and semi-wild foods contribute to the diversity that is often
lacking in the diets of poor households. Therefore, commercialization projects should not remove
these species when expanding agricultural areas. Instead, they should communicate with the
farmers to understand their needs and traditions for managing these trees. Agroecological
farming is a sustainable and holistic approach to farming that uses biological processes from the
environment to improve nutrients and control pests (Montenegro, et al., 2019). I suggest
agricultural development that is based on agroecology. Practicing agroecology using agroforestry
creates more complex agroecosystems using wild and semi-wild trees, both contributing to
nutritional security, and making agriculture more sustainable.
It is also important to address the nutrition transition before an increase in
noncommunicable disease impacts new regions. Drastic dietary changes in addition to increased
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wealth, urbanization, and obesogenic toxins in the food system all contribute to pattern four of
the nutrition transition. Prioritization of traditionally foraged foods in rural diets by the
government and agricultural commercialization projects and reducing pesticide use, can help
reduce the dietary risk factors of these diseases. Overall, wild and semi-wild foods are important
to rural diets in Burkina Faso, and they should not be overlooked by international development
efforts.
To conclude, this study finds wild and semi-wild plants invaluable to rural diets among
participants in Southwestern Burkina Faso. They serve as a critical hidden safety net by
contributing to dietary diversity and serving as a buffer for the hungry season when grain stores
are running low before the harvest. While this study found that they were most important for
providing diversity in the diets of poor households, they were still important for all households,
regardless of wealth. In the context of shifting food environments as mainstream development
encourages cash crop production, the importance of wild and semi-wild foods needs greater
recognition and should not be underestimated. It is crucial that agricultural extension projects
and nutrition improvement efforts prioritize wild and semi-wild foods to reduce the impact of the
nutrition transition as urbanization and wealth increase.
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Appendix
A. Chart used to calculate household dietary diversity score
Food Category
1

Cereals

2

Vitamin A Rich
Vegetables & Tubers
White roots & Tubers

3

Examples
maize, rice, wheat, sorghum, millet (or any
foods made from these, e.g. toh, rice dish,
bread, pasta)…
sweet potatoes, squash, carrots…

5
6

Dark Green Leafy
Vegetables
Other Vegetables
Vitamin A Rich Fruits

7

Other Fruits

cassava, white potatoes (or foods made from
roots)
cassava leaves, spinach, baobab leaves,
amaranth,… (includes wild greens)
tomato, onion… (includes wild veg)
ripe mango, orange melon, papaya (fresh or
dried)…
(check vit A) banana, orange, cashew fruit

8

Organ Meat

liver, kidney, heart… (blood-based foods)

9

Flesh Meats

10
11
12
13

Eggs
Fish
Legumes, Nuts, &
Seeds
Milk & Milk Products

beef, pork, lamb, goat, rabbit, chicken, duck,
turkey, guinea fowl, other birds, wild game
chicken, duck, guinea fowl…
fresh or dried fish or shellfish
beans, peas, lentils, nuts, seeds (or foods
made from these)
milk, cheese, yogurt or other milk products

14

Oils & Fats

15

Sweets

16

Spices, Condiments,
Beverages

17

Other Foods &
Beverages
Did you or anyone in your household eat anything (meal or snack)
OUTSIDE the home yesterday?

4

18

YES = 1
NO = 0

oil, butter, fats added to food or used for
cooking
sugar, honey, soda, chocolate, cookies,
candy, cake
spices (black pepper, salt), condiments (piri
piri…), coffee, tea, alcoholic beverages…
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B. Percent of ADDS filled by wild foods for each wealth group at the village level
Poor

Average

Wealthy

Medina Koura

73.5%

67.8%

63.2%

Siniena

49.4%

38.7%

39.0%

Saki

59.0%

59.5%

62.6%

Seguere

72.0%

76.0%

n=1

Yeguere

77.8%

67.6%

64.6%
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